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BLISTER  .RUST  WORK  IN  THE  FAR  WEST 


January  1  to  December  oi ,  1929. 

*  *  *  *  *  * 

INTRODUCTION 

The  year  1929  was  important  in  the  western  blister- rust 
control  work  because  of  three  outstanding  developments.  The  first  of 
these  is  the  discovery  of  pine  infection  at  several  points  in  north 
Idaho,  the  second  is  the  realization  of  the  importance  of  stream- type 
eradication  as  an  initial  attack  upon  the  disease,  and  the  third  is  the 
undertaking  of  stream-type  eradication  on  a  cooperative  basis  with  two 
of  the  most  prominent  timber  protective  associations  of  the  Idaho 
white-pine  type. 

The  discovery  of  pine  infection  centers  in  north  Idaho 
occurred  during  the  field  season  of  1929.  Four  such  points  were  located, 
the  details  of  these  areas  being  given  In  the  body  of  this  report. 

Of  importance,  however,  is  the  fact  that  these  infection  areas  corro¬ 
borated  the  evidence  secured  at  Newman  Lake,  Washington,  and  showed  a 
wide  sweep  of  infection  over,  the  Idaho  white-pine  belt  in  1923.  To  a 
limited  extent  this  has  been  followed  by  local  intensification  of  pine 
infection  in  1926  and  1927,  It  is  obvious,  however,  that  further 
intensification  has  been  steadily  going  on  and  that  the  first  favorable 
season  for  rust  dissemination  in  the  future  will  see  a  dangerous 
extension  of  pine  infection  in  north  Idaho. 

With  the  development  of  a  program  of  initial  stream- type 
eradication  the  general  program  of  blister-rust  control  in  north  Idaho 
received  an  important  impetus.  The  completion  of  stream- type  eradication 
is  of  particular  value  for  the  initial  reason. that  it  represents  a 
direct  and  sharp  blow  at  the  greatest  point  of  infective  power  in  the 
white-pine  type  and  also  that  it  constitutes  a  very  definite  and 
concrete  objective  toward  which  cooperative  control  can  be  most 
effectively  directed  for  several  years  to  come.  This  development  permits 
a  program  which  will  be  highly  effective  in  combating  the  rust  end  at 
.the  same  time  gives  a  high  degree  of  elasticity  in  undertaking  the  second 
phase  of  general  control,  Ribes  eradication  in  the  upland  types* 

During  the  spring  of  1929  the  Clearwater  :.nd  Potlatch  Timber 
Protective  Associations  stated  their  willingness  to  undertake  stream- 
type  eradication  upon  a  cooperative  basis.  As  the  plan  was  finally 
matured,  Federal  financial  cooperation  was  given  to  these  two  associations 
in  the  proportion  of  two  dollars  of  Federal  money  to  one  dollar  of  private 
money,  luring  the  process  of  the  negotiations  with  the  associations  a 
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federal  cooperative  policy  took  form  which,  will  insist  -upon  the  follow¬ 
ing  points  in  the  cooperative  work: 

(1)  That  reproduction  as  well  as  mature  timber  stands  should 

be  protected. 

(2)  That  the  stream-type  eradication  work  in  any  locality 
should  proceed  in  an  ord  rly  fashion  upon  the  basis  of  drainages  and 
irrespective  of  local  ownership.  If  the  associations  are  to  receive 
this  degree  of  Federal  assistance  it  is  incumbent  upon 'them  to 
straighten  out  any  difficulties  which  may  arise  due  to  mixed  land 
ownership  so  that  the  duty  of  this  Office  will  be  only  to  apply  the 
proper  and  necessary  control  measures  over  the  entire  areas  selected. 

The  effect  of  this  degree  of  cooperation  and  of  this  policy  has  been 
that  the  private  timber  owners  have  subscribed  their  share  of  the 
money  for  the  operation  but  have  secured  this  money  from  the  larger 
operators  rather  than  from  the  holders  of  small  parcels  of  land  which 
may  be  interspersed  through  their  holdings.  And  they  have  been  willing 
to  do  this,  in  order  to  receive  and  hold  the  high  degree  of  Federal 
cooperation.  The  system  has  thus  far  been  particularly  successful 

in  that  it  has  prevented  any  breaking  up  of  the  actual  field  work 
according  to  highly  recognized  differences  in  land  ownership.  These 
two  associations  have  signified  their  willingness  to  continue  these 
cooperative  relations  in  the  future  and  in  accordance  with  their  recent 
request  this  Office  is  now  preparing  a  general  working  plan  for  blister- 
rust  control  in  these  two  and  in  the  priest  Lake  Timber  Protective 
Association. 

The  State  of  Idaho  has  been  a  party  to  this  cooperative  work  by 
means  of  an  appropriation  made  in  the  Last  legislature  of  $10,000.00 
for  blister-rust  control.  These  state  funds  have  been  expended  as  the 
stated  prorated  share  as  a  land  owner  in  each  of  the  two  associations 
concerned.  The  effect  of  this  method  of  organization  has  been  that  the 
timber  protective  associations,  rather  than  the  state  itself,  appear 
directly  as  the  cooperator. 

The  activities  of  the  western  Branch  of  the  Office  of  Blister- 
Rust  Control  for  the  calendar  year  1929,  the  period  covered  by  this  reoort, 
were  conducted  from  funds  available  for  two  Federal  fiscal  years  as 

shown  below: 

From  January  1,  1929  to  June  30,  1929,  the  applicable  appropria- 
tion  was  "39133.14,  Salaries  and  Expenses,  Bureau  of  Plant  Industry, 
Blister- Rust  Control,  1929"  in  the  amount  of  $233,500.00  (for  the  entire 
fiscal  year  1929)  allotted  as  follows: 
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For  the  Period 

_ _  Pro.ject _ _ _ _ 7/1/28  to  S/30/29 

A.  Delaying  spread  of  blister  rust 

1.  Eradication  of  cultivated  black  currants  in 

Montana,  Washington  and  California . . . $  7,930.86 

2.  Field  surveys  and  inspection  of  nurseries  in 

Oregon . 700,00 

3.  Field  surveys  in  northwestern  states  to  determine 
location  of  dangerous  centers  of  pine  infection  and 
to  follow  the  natural  advance  and  establishment  of 

blister  rust  in  the  northern  area . .............  11 ,695.65 

B»  Development  and  application  of  local  control 

1.  National  forests  of  northeastern  Washington, 

Idaho  and  northwestern  Montana. ....................  62 ,222.32 

2.  Local  control  on  state  and  private  lands, 
dollar  for  dollar  cooperation  between  Federal 

Government  and  timber  owners . . . .  4 ,200.00 

3.  Control  reconnaissance  in  Idaho,  Montana  and 

northeastern  Washington . . . . . .  21 ,000.00 

4.  Studies  of  local  control  and  its  costs  in 

California . . . .  11 ,000.00 

5.  Control  reconnaissance  and  Ribes  survey, 

California  sugar-pine  areas.  - - - ..... . . . .  5,500.00 

6.  Studies  of  local  control  and  recheck  of  pre¬ 
viously  eradicated  areas,  Oregon .  4,000.00 

C.  Investigational  work,  Office  of  Forest  pathology .  21,500.00 

D.  Experimental  work  on  chemical  eradication  and  studies 

on  Ribes  ecology. . . . . . . .  26,923,32 

E.  Educational  work . . . . . .  5,945.85 


F.  Field  supervision,  maintenance  of  Spokane  Office, 

Miscellaneous  supplies . . . 23,900.00 

G.  Miscellaneous 

General  control.. . $20,080.00 

Plant  Disease  Survey. . . .  500.00 

2 f0  Department  Reserve .  4,268.00 

156  Bureau  Reserve ............. .  2,134.00  25,982.00 

Total . . . .  .$233,500.00 


From  July  1,  1929  to  December  31,  1929,  the  applicable  appro¬ 
priation  was  M 30133.14,  Salaries  and  Expenses,  Bureau  of  Plant  Industry, 
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Blister-Rust  Control,  193QM  in  the  amount  of  $238,195*00  (for  the 
entire  fiscal  year  1930)  allotted  as  follows: 

For  the  period 

_ project _  7/1/29  to  6/30/30 

Delaying  spread  of  Blister  rust 

1.  Eradication  of  cultivated  black  currants  in 

California . . .  $  7,000.00 

2.  Field  surveys  in  northwestern  states  to  determine 
location  of  dangerous  centers  of  pine  infection  and 
to  follow  the  natural  advance  and  establishment  of 

blister  rust  in  the  northern  area.... . . .  8,725.00 

B.  Development  and  application  of  local  control 

1.  National  forests  of  northeastern  Washington, 

Idaho  and  northwestern  Montana . .  37,162.00 

2.  Local  control  on  state  and  private  lands,  two 
doliaE  for  dollar  cooperation  between  Federal 

Government  and  timber  owners . . . .  40,000.00 

3.  Studies  of  local  control  and  its  costs  in 

California.  •  . . . . . .  18, 643.00 

4*  Control  reconnaissance  and  Ribes  survey,  California 

sugar-pine  areas . .  5,800.00 

5.  Studies  of  local  control  and  recheck  of  previously 

eradicated  areas,  Oregon . . .  ....  8,000.00 

C.  Investigational  work,  Office  of  Forest  Pathology .  22,155*00 

D»  Experimental  work  on  chemical  eradication  and  studies  on 

Ribes  ecology . . . .  ...  32,180.00 

E.  Educaiional  work. . . . . . .  6, 785.00 

F.  Field  supervision,  maintenance  of  Spokane  Office,  Miscel¬ 
laneous  supplies.  . . . . . .  25,000.00 


G.  Miscellaneous 

General  control..... . $19,710.00 

Mycology.... . . . 540.00 

2 f  Departmental  Reserve .  .  4,330.00 

If  Bureau  Reserve.  . . 2,165.00  26,745.00 

Total . . . . .  $238,195.00 

The  present  organization  of  the  .'astern  Branch  of  the  Office 
of  Blister-Rust  Control  partakes  largely  of  a  close  centralization  in 
which  the  work  is  all  organized  Under  direct  supervision  of  the  Spokane 
Office.  The  majority  of  the  project  leadi?§  ire  permanently  head¬ 
quartered  in  Spokane.  This  system  is  altered  only  in  the  case  of  the 
state  leaders  for  Montana,  Oregon  and  California,  who  are  headquartered 
in  those  states,  and  in  the  case  of  certain  project  leaders,  whose 
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work  is  necessarily  centered  in  other  places.  Sven  though  more  and 
more  work  is  organized  locally  in  the  various  states,  the  general  super¬ 
vision  to  which  the  state  leaders  are  subject  will  remain  with  the 
Western  Branch  Office  at  Spokane,  Washington. 

the  following  is  the  permanent  western  personnel  which  was 

employed  during  the  period  covered  by  this  report: 

1.  Supervisory 

a.  In  charge  of  Western  Branch  Office,  3*  N.  Wyckoff,  Senior 
Pathologist. 

2,  project  headers 

a.  Ribes  Ecological  Studies,  f.  A,  Bockie,  Assistant  Pathologist, 
assisted  by  J.  L.  Bedwell ,  Assistant  Pathologist. 

b*  Experimental  Ribes  Eradication,  Montana.  *C.  C.  Strong, 

Associate  forester,  C.  H.  Johnson,  Assistant  Pathologist  in 
immediate  charge,  assisted  by  D.  I.  Nelson,  Junior  Forester. 

c.  Experimental  Re- eradication,  Idaho.  *C,  G,  Strong,  Associate 
forester,  assisted  by  G.  0*  Peterson  and  E.  F.  Ceil,  Agents. 

d.  Cooperative  Local  Control,  Idaho.  *G.  C.  Strong,  Associate 
forester,  assisted  by  B.  A,  Anderson,  W.  G.  Guernsey  and  M.  G. 
Riley,  Junior  Foresters;  H.  E»  Crossely  and  G.  M.  Whiting, 

Agents, 

e.  field  Studies  in  Methods  and  Equipment.  *G.  G. Strong,  Associate 
forester,  assisted  by  P.  S.  Simco®,  Junior  forester  (transferred 
to  plant  (Quarantine  10/1/29),  J,  f.  Breakey,  B.  A.  Ganoung  and 
H.  1,  Swanson  (resigned  9/30/29) , Agents. 

f .  Educational  Work,  R.  L»  MacLeod,  Agent,  assisted  by  Kermit  Miller, 
Agent. 

g.  Studies  on  Spread  of  the  Rust  and  Damage  to  Pine,  H.  N*  Putnam, 
Associate  Pathologist,  assisted  by  E.  L.  Joy.  Junior  forester, 

G.  M.  Chapman,  R.  E.  Myers  and  F.  F.  Staat,  Agents, 


*For  purposes  of  coordination  and  standardisation  of  the 
various  eradication  projects  (b,  c,  d  and  e)  in  the  Inland  Empire 
white-pine  belt,  these  were  all  placed  under  the  supervision  of 
C.  C*  Strong,  Associate  forester. 
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h.  Experimental  Chemical  Eradication*  H#  R»  Offord,  Agent,  assisted 
by  R.  P.  d'Urbal,  G*  S.  Van  Atta  and  Mrs.  I*  £.  Webber,  Agents* 

i.  Miscellaneous*  Assigned  to  various  projects.  W.  Iv  Painter, 
(resigned  6/10/29),  D*  R.  Payne  (resigned  2/28/29)  ,  Agents  and 
p.  B.  Rowe,  Junior  Forester  ( resigned  3/11/29) . 

3*  State  Leaders 

a.  Montana,  C.  H.  Johnson,  Assistant  Pathologist. 

b.  Oregon,  L.  N*  Goodding,  Associate  Pathologist,  assisted  by  Miss 
D.  L.  Anderson,  Agent. 

c.  California,  G;  A,  Soot,  Assistant  pathologist,  assisted  by 
project  leaders  7^.  V.  Benedict,  Assistant  Forest  Pathologist  (Erad¬ 
ication)  with  his  assistant  D»  E.  Miller,  Junior  Forester; 

F-  A.  Patty,  Junior  pathologist  (Hibes  Ecology);  T.  H*  Harris, 
Junior  Forester  (Reconnaissance).  Stenographic  work  performed 
by  Miss  M.  J»  preitkis,  Agent. 

4.  Clerical  Vo rk 


Eoy  Calhoun,  Junior  Administrative  Assistant,  assisted  by  A.  H. 
Glasgow,  Agent. 

Miss  M.  L.  Mclold,  Senior  Clerk  and  Temporary  Special  Disbursing 
Agent,  assisted  by  Mrs.  M.  C.  Dowdy,  Clerk  and  Mrs.  E*  M.  Jump, 
Junior  Clerk. 

Mrs.  L»  E.  Xlatt,  Clerk-Stenographer. 

Miss  Catherine  Ryan,.  Junior  Clerk- Stenographer. 

Miss  E.  K*  Mellon,  Junior  Typist. 

Miss  A.  M.  Fellows,'  Under  Clerk-Typist. 


6 


to  «  -  X  ■  ■ 

-  1 

i  f  :  \8a\i  •/;  :ssr}  .s  4  ,  (ea\Gi\a  b< 

olod:  <  . 

■  *  ' 

A  A  . 

,  -  XB  t  •  «C  <  -  '  :  ■  0  *3 

3  • 

*  ■  ■'  [a '  •  J 

.  .  ;  :  r  i  - 

I9C  L-' ••:•!-:  ,cL;  .{BOixsssisxmeaeii)  leJas^oI  ?o  tetri, 

...  .  .  •  •  : 

21*1 0 IsOll®  10  * 


^iieisiaai  to  tetri,  .ctrodlsO  v;oH 

: 

•  .  .  .  1  -  ,  ■••o;  -eii  fifths  is  as  «te®aA 

.iioXQ  •xoxnxrX* 
.  .  .  i  : 

.  .  ...■- 

.  j-: •./;  lete/l.  t£ioXIeiA  *  •:,  asi1: 

.  -  - 


ELIS T-SB-HU S T-CQ NTROL  WORK  IN  MONTANA 

19S9 

31is ter- rust -control  work  in  Montana  was  carried  on,  as  in 
the  past,  as  a  cooperative  project  between  the  Montana  Department  of 
Agriculture,  Montana  Forestry  Department,  School  of  Forestry,  University 
of  Montana,  the  northern  Montana  Forestry  Association,  the  Blackfoot 
Protective  Association  and  the  Bureau  of  Plant  Industry,  The  basic  mem¬ 
orandum  of  understanding  uoon  which  this  work  was  organized  was  made 
effective  July  1,  1927  and  can  be  found  in  the  report  for  that  calendar 
year,  The  following  is  the  amendment  to  this  memorandum  to  cover  the  work 
as  organized  for  the  Federal  fiscal  year  1930,  beginning  July  1,  1929: 

AMENDMENT  TO 

MEMORANDUM  OF  UNDERSTANDING 

]^0  j)w@6n 

TOE  UNITES  STATES  DEPARTMENT  OF  AGRICULTURE,  BUREAU  OF  PLANT  INDUSTRY 

and  the 

MONTANA  SMS  DEP&RXkEMT  OF  AGRICULTURE - MONTANA  STATE  FORESTRY 

DSPARTMMT - THE  SCHOOL  OF  FORES  1ST ,  UNIVERSITY  OF  MONTANA - 

and  the  NORTHERN  MONTANA  FORESTRY  ASSOCIATION 

Cooperative  Work  in  Controlling  White  Pine  Blister  Rust 
in 

MONTANA 
*  *■  *  $ 

Paragraph  F-5  of  the  Memorandum  of  Understanding  described 
above  contains  the  following: 

M For  the  fiscal  year  1928,  the  Bureau  of  Plant  Industry 
shall  contribute  in  value  approximately  $6,000,  the 
Montana  State  Department  of  Agriculture  approximately 
$5,000,  the  Montana  State  Forestry  Department 
approximately  $1,200,  the  School  of  Forestry,  University 
of  Montana,  approximately  $300,  and  the  Northern 
Montana  Forestry  Association  shall  contribute  in  value 
approximately  $1,000}  thereafter  the  amount  to  be  con¬ 
tributed  by  each  shall  be  determined  and  agreed  upon 
by  supplemental  correspondence. is 

In  accordance  with  the  foregoing  provision,  it  is  mutually 
agreed  that  the  Blackfoot  Protective  Association  will  be  added  to 
those  agencies  who  are  cooperating  to  secure  the  control  of  whi te- 
pine  blister  rust  in  Montana  and  that  for  the  fiscal  year  ending 
June  30,  1930,  there  will  be  conttibuted  in  value  by  the  Montana 
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State  Department  of  Agriculture  approximately  $4,000,  by  the  Montana 
State  Forestry  Department  approximately  $1,200,  by  the  School  of 
Forestry,  University  of  Montana,  approximately  $300,  by  the  northern 
Montana  Forestry  Association  approximately  $1,000,  by  the  Blackfoot 
Protective  Association  approximately  $500,  and  by  the  United  States 
Department  of  Agriculture,  Bureau  of  Plant  Industry,  through  its 
Office  of  Blister  Bust  Control,  approximately  $7,500  in  connection 
with  cooperative  blister  rust  control  work  in  Montana, 


Date : 

Signature : 

9/12/39 

( s)  A,  H,  Stafford 

11/8/29 

Commissioner,  Montana  Department  of  Agriculture 

( s)  Rutledge  Parker 

State  Forester,  Montana  Forestry  Department 


11/8/29 _  (s)  fhos,  G*  Snaulding _ _ _ 

Dean,  School  of  Forestry,  University  of  Montana 


10/14/29 _ _ .  (  s)  A,  B.  Boorman 


wi  (uau  .  .  _  „ _  . 

Secretary,  Northern  Montana  Forestry  Association 

11/25/29 

(s)  Boscoe  Haines 

Secretary,  Blackfoot  protective  Association 

A,  Taylor  

Chief,  Bureau  of  Plant  Industry 
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RIBES  ERADICATION,  SA7ENAC  NURSERY,  KAUGAN,  MONTANA 

By 

G.  H.  Johnson, 

Assistant  Pathologist. 

The  preliminary  details,  such  as  location,  purpose  of 
project  and  description  of  area,  were  covered  in  the  previous  year's 
report*  The  organization,  methods  and  accomplishments  of  the  1929 
season  are  herewith  presented. 

INTRODUCTION 

To  pi»t.ect  the  Savenac  Nursery  from  blister  rust  requires 
the  removal  of  Ribes  from  612.4  acres  of  stream  type.  During  the 
1928  season  476.8  acres  of  this  total  were  hand  pulled  and  chemically 
sprayed,  leaving  a  balance  of  135.6  acres  unfinished.  The  uncompleted 
acreage,  together  with  re-eradication  over  the  207.4  acres  sprayed  in 
1S28,  was  to  constitute  the  1929  program  and  result  in, the  elimination 
of  the  original  stand  of  Sites  within  a  one-mile  protection  none. 

Observations  made  prior  to  starting  the  1929  field  season 

revealed  almost  a  complete  kill  of  R.  petiolare,  but  the  action  of 
the  NaClOg  solution  on  R*  inerme  proved  to  be  the  reverse.  Since 
R.  inerme  constituted  65  per  cent  of  the  Ribes  population  all  efforts 
were  concentrated  on  the  removal  of  this  species.  On  July  1st  a 
crew  of  *siat  men  commenced  hand  pulling  on  Savenac  Creek.  The  general 
plan  was  to  first  remove  all  Ribes  from  the  areas  sprayed  the  previous 
yea r*  As  the  work  progressed  it  became  strikingly  apparent  that 
six  men  could  not  pull  all  the  Ribes  and  the  only  alternative  was  a 
method  of  more  rapid  destruction  such  as  chemical  spraying,  fire  or 
a  combination  of  both.  As  fire  offered  a  possible  solution  two  men 
commenced  spraying  the  heavy  concentrations  of  R.  ineme  on  the  St. 
Regis  River,  while  the  main  crew  continued  hand  pulling  on  Savenac 
Creek.  While  the  Ribes  were  being  removed  from  one  and  three-eighths 
miles  of  stream  type  along  the  Savenac  Creek  approximately  forty 
acres  of  heavily  concentrated  clumps  of  R.  inerme  had  been  sprayed 
on  the  St.  Regis  and  were  ready  to  be  fired.  No  thought  was  enter¬ 
tained  of  doing  a  thorough  job  of  spraying.  The  sole  object  was  to 
apply  sufficient  spray  to  create  a  good  burn.  Concentrated  NaCIQg  was 
used. 


Six  men  each  devoted  one  day’s  time  to  setting  fires  and 
keeping  them  under  control.  Following  the  fire  the  entire  crew  was 
available  for  a  systematic  re- eradication  of  that  portion  of  the 
St.  Regis  drainage  worked  in  1928,  Had  hand  pulling  alone  been 
resorted  to  it  is  estimated  that  the  end  of  tie  season  would  have  found 
us  occupied  in  removing  Ribes  from  the  St.  Regis  drainage* 
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TABLE  NO.  1. 


COST  ANALYSIS,  STREAM  TYPE  ERADICATION,  SAVMAC  HUESSRI, 

1928. 


Method  of 
Eradication 

Total 

Acreage 

Eradicated 

E  ,  i  m  i 

& 

i  ; 

Total  | 
|  Cost 

1 

|  Cost  perj 
Acre  1 

Foreman- 

Days 

j  Asst. 

1  Eo  reman- , 

Days 

r 

[Laborer- 
Days  i 

Hand 

j 

eradication 

269.4 

57.55  | 

117  1/4 

419  7/8 1 

$3,640.46 

$13,513! 

Chemical 

eradication 

207.4 

115.10  I 

57  3/4 

609  3/4 1 

6,031.77 

29.082 

Combined 
hand  and 
chemical 

476.8 

172.65  | 

!w 

j 

1,029  5/8| 

9,672.23| 

20. 285 ! 

TABLE  KQ.  2, 

COST  ANALYSIS,  STKEAV.  TYPE  EKADI CATION,  SATEHAO  KUHSEKY, 

1929. 


Total 

i  !  1 

|  Cost  per 

Method  of 

Acreage 

j  Foreman- 

;  Labor  er- 

j  Total 

Eradication 

Eradicated 

S  ..Pszs.. 

i  Days 

Cost 

1  Acre 

Hand  pull¬ 

ing  aided 
with  chem¬ 
icals  and' 
burning 

244.4 

I 

62 

i 

| 

398.5 

r 

\  j 

J  .$3, 342. 29  ] 

| .  “ 

; 

$13,  675 

The  figure  $12,513  in  Table  No.  1  represents  the  cost  of 
hand  eradicating  on  small  tributary  streams  with  Kibes  density  aver¬ 
aging  light  to  medium. 

The  figure  $29,082  indicates  the  cost  of  chemical  eradi¬ 
cation  on  major  drainages  in  medium  and  heavy  Kibes  density. 

The  amount  of  $13,675  represents  the  cost  per  acre  of 
eliminating  medium  to  heavy  concentrations  of  Kibes  on  major 
drainages  by  hand  eradication  following  spraying  and  burning. 
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In  1928  four  sample  plots,  each  l/3  acre  in  size  and  repre¬ 
senting  medium  to  heavy  concentrations  of  R.  petiolare  and  R.  inerme, 
were  laid  out  on  Savenac  Creed,  Big  Creek  and.  St,  Regis  River. 

The  average  time  figured  per  acre  was  13  days*  Figuring  a  cost  of 
$5.00  per  day  brings  the  cost  to  $65.00  per  acre. 

The  big  reduction  in  cost,  which  amounted  to  $13*675  per 
acre  in  1929,  is  attributed  entirely  to  burning. 

TABLE  MO.  3. 

TIMS  ANALYSIS,  STREAM  TYPE  ERADICATION,  SAVENAC  NURSERY, 

1929. 


j 

Drainage 

i  ! 

j  Acreage] 
j  Hand-  , 
jPulled  j 

j  Acreage 

1  Sprayed 

j  Number 
j  Man- 

Total  tDays  each 
Acreage ; Drainage 

Humber  Man- j 

Days  per  j 

Acre  Eradi- j 
cated  | 

r  "  ~  ~ 

Savenac  Creek 

93.3 

r - -  “ 

0.5 

93.8 

I 

117.5 

1*25 

St.  Regis  River 

61.0 

61,6 

122.6 

a 

148.0  | 

1.20 

Big  Creek 

26.0 

26.0 

1 

| 

132.5  | 

5.09 

1  Dry  Creek 

2*0 

2.0 

; 

.5 

.25  j 

i  Totals 

182.3 

62.1  j 

[ 

244.4 

j 

398.5  | 

! il63  1 

The  1.63  man-days  in  the  preceding  table  represents  the  time 
element  involved  in  eradicating  the  Ribes  from  one  acre  of- stream  type* 

The  original  stand  of  Ribes  along  the  3t,  Regis  River  con¬ 
sisted  of  99  per  cent  R.  ineroie  and  R.  lacustre  and  1  per  cent  R. 
petiolare.  On  Savenac  Creek  and  Big  Creek  65  per  cent  were  R.  inerme 
and  R,  lacustre  and  35  per  cent  R»  petiolare.  The  R.  petiolare  was 
disposed  of  on  the  last-named  drainage  in  1928  leaving  only  65  per  cent 
of  the  total  Ribes  population  to  be  eradicated  in  1929. 
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Many  thousands  of  hushes  were  consumed  by  flames  which  could  not  have 
otherwise  been  destroyed  under  methods  now  in  general  use. 

Operations  for  the  season  were  concluded  on  Big  Creek.  A 
fan- shaped  area  at  the  mouth  of  Big  Creek,  and  upon  which  the  R. 
petiolare  had  been  killed  the  previous  year,  was  re-eradicated  to 
eliminate  the  R.  inerme.  On  Big  Creek  the  R.  inenne  are  found  to 
occur  in  dense  masses,  not  extensively,  but  sufficiently  so  to  make 
hand  eradication  appear  almost  impractical. 

The  fire  hazard  was  great  and  a  matter  to  be  considered. 

The  district  ranger  was  consulted  as  to  the  most  efficient  and  practical 
method  of  clearing  the  area.  After  careful  consideration  fire  was 
recommended.  Permission  was  obtained  from  the  District  Office  at 
Missoula  to  burn.  Dry  snags  were  felled,  brush  and  logs  piled, 

1,500  feet  of  fire  hose  assembled,  and  a  pump  installed.  The  brush 
which  generally  accompanies  Ribes  was  nearly  all  dead  as  a  result  of 
the  previous  year»s  spraying.  A  very  severe  burn  resulted.  In  spots 
where  heavy  concentrations  of  Ribes  occurred  in  the  midst  of  heavy 
windfall  the  fires  burned  several  days.  With  only  slight  preparation 
the  entire  area  sprayed  by  the  power  sprayer  the  previous  year  was 
cleared  of  Ribes,  windfall  and  brush. 

RESULTS  PROM  BURSTING- 

1.  The  original  stand  of  Ribes,  together  with  brush  and  debris, 
was  economically  removed. 

2»  Large  quantities  of  seed  lying  near  the  earth  surface  and 
beneath  the  duff  were  destroyed. 

3.  The  way  was  paved  for  more  severe  root  competition.  Grasses 
can  and  will  be  made  to  replace  the  Ribes  and  brush. 
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EDUCATIONAL  WORK,  MONTANA  -  1929 

By 

C.  H.  Johnson, 

Assistant  pathologist. 

The  educational  work  this  year  consisted  principally  of 
interviews  with  heads  of  protective  associations,  lumber  companies 
and  state  organizations  with  the  object  of  familiarizing  them  with 
the  true  blister- rust  situation  in  the  state  and  adjacent  territory* 

The  names  of  those  interviewed  are  as  follows!  T.  C* 

Spaulding,  Dean,  School  of  forestry,  University  of  Montana; 

Rutledge  Parker,  State  Forester;  A.  E.  Boorman,  Secretary,  Northern 
Montana  Forestry  Association  and  Roscoe  Haines,  Secretary,  Blackfoot 
protective  Association  also  Forester  and  land  Agent  for  the  Anaconda 
Copper  Mining  Company  at  Bonner,  Montana* 

RESULTS  FROM  INTERVIEWS 

Rutledge  Parker,  State  Forester  for  Montana,  has  pledged  a 
sum  of  $250,00  and  the  equivalent  in  labor  to  start  control  work  on 
state  lands.  The  state  has  no  appropriation  for  blister-rust  work 
and  the  amount  made  available  not  only  signifies  a  growing  spirit  in 
favor  of  blister- rust  control  but  also  gives  encouragement  for  a 
gradually  enlarged  program. 

The  white-pine  holdings  of  private  owners  are  small  and 
scattered  in  the  state.  The  Anaconda  Copper  Mining  Company  owns 
approximately  ten  sections  of  white  pine  in  northwestern  Montana  which 
weretfgeonaaissanced  in  1928*  The  timber  is  considered  more  or  less 
isolated  at  present  but  Mr.  Haines,  Forester  for  that  company, 
remarked  that  they  would  not  stand  by  and  look  on  when  a  program  was 
started  in  that  region. 

In  March  a  talk  on  blister  rust  was  given  before  the  University 
of  Montana  Forestry  Club.  This  talk  was  supplemented  with  lantern 
slides  showing  every  phase  of  our  work  in  the  Vest.  Blister-rust 
material  showing  the  various  stages  of  the  rust  on  pine  and  Ribes 
was  distributed  among  park  rangers  in  Glacier  National  Park* 
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RESULTS  OF  CHBCKIKG  ERADICATION  AT  SAVKNAC 
NURSERY,  HAUG-AN,  MONTANA 
by 

R.  N«  Putnam 
Associate  pathologist 

In  1939  at  Savenac  Nursery,  there  were  approximately  6 
million  pinus  monticola  and  1  million  p,  strohus  plants.  In  the 
fall  of  1929  approximately  1-|  million  p*  monticola  and  i  million 
P*  strohus  trees  were  shipped  to  various  points  in  District  1, 
Infection  on  R.  petiolare  was  found  9  miles  air  line  northwest  of 
the  nursery.  It  would  he  very  difficult  in  District  1  to  find  an 
area  for  a  nursery  in  which  a  greater  volume  of  Ribes  growth  occurs 
within  a  radius  of  one  mile*  Because  of  the  great  profusion  of  Rihes 
growth  it  is  extremely  necessary  to  adecjuately  protect  this  nursery 
from  blister  rust  by  the  entire  removal  of  Ribes  within  infecting 
distances  as  soon  as  possible. 

In  1928  first  attempts  were  made  at  Ribes  eradication  for 
a  distance  of  one  mile  in  all  directions  from  the  nursery*  In  1929 
portions  of  the  area  were  re-eradicated  by  a  small  crew* 

Tabel  No,  1  shows  the  results  of  checking* 

TABLE  NO,  1 

RESULTS  OR  CHECKING  ERADICATION  WORK  AT  SATCNAC 
NURSERY,  HAUGAN,  MONTANA,  1939 


J  Year 

Number 

Ribes  Eeet  Live  Stem  Left 

per  Acre! 

!  Erad¬ 

Mil- 

R* 

R. 

R. 

r 

I 

icated 

Stream  Checked 

Plots 

acres 

petiolare 

inerme 

lacustre 

Total 

1938 

Dry  Creek 

53 

1,1561 

409 

4,023 

63 

PIT,  495 

1923 

Timber  Creek 

5 

234 

0 

32 

0 

32 

i  1928 

Total 

59 

1,390 

340 

3,351 

.  53 

1928  & 

1929 

St, Regis  River 

31 

4  , 252 

6 

1,246 

8  i 

I 

1,260 

1928  & 

1929 

Saven&c  Creek 

26 

2,208 

100 

302 

14 

416 

1928  & 
1939 

Big  Creek 

4 

696 

3 

113 

rq 

ns  1 

1928  & 

1929 

Total 

61 

7,156 

34 

845! 

888  j 

Grand  Total 

119 

8,546 

84 

1,253’ 

!  16  .  .  J 
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14 


..  .  V4,-  aGITACIQAM  DWISO^HO  IQ  aOJJggg  • 

,rm 

cm sa&u':  ..H  , 

$ i  oXorids5!  ©isiobaaA 


■  ■  t  '  Si  ;  rl 

noil  Ilia  •/.  i: ^Ipoi ii-aom  ,'i  fioilllqi  {<■£  y^i'^akiixo iqqs  ££8X  lo  IIbI 

, 

c/.  "-all  o  I  .rolidaiCi  ai  dlx/oxl'tlb  \'  -.fnr  .uXxrcw  $1  .■^tpatca  ©dd 
=:  r  •'  •:••;;•  aaOi."  lo  ©usctXqv  &  rfoMw  a|  ^lesnssn  a  ipl'^wa 

ao'ii;:  io  rr  oiaaitoTtg  d .  -ig  ©ad1  lo  ©soao^fit  #®Ilsi  sue  *0  airi-bisi  s  airtelw 
\ri98%an:  giiJ  te&i&tq  ^I©i*irp©fc.o  otf  -;j*iB8a»o©ix  ^Xe&artx©  ax  di  rfiwoig 
gnidosini  aMim  aetfiflt  io  Xsvom©*i  ©lidc©  ©rid  -^cf  dam:  rrsieiXcT  moil 

.oloxaaoq  a«  nooa  a©  3©oxisd3X.fe 

■sol  aoijjsoi^a's©  a©0i,;i  d#  ©Am.,  msm  aiqmidm  ietil  B&Q I  sxl 

Oit  .;.oi ..  .  AJL*  ax  ©Aim  ©no  lo  ©oruadaii-  ,© 

tw'S'ro  Ilaota  &  i. -.oiJosn ,©~©x  ©-raw  B©ua  sd4  lo  anpidioq 


^tiMo&do  lo  ad  las©!  a d$  aw  aria  X  «oH  XedaT 

x.  .os.  m 

0Afcv;VA.a  n.  mm  sgit.- sk^sx  lj i sclho  iq  stje8«k  . 
, 


1  -~0A  dlsj  «i  -•  diPevlJ  deal  a®tfi5T  ikcf/kti  T  . . 1 

.  .  .  - 

,  •.•••to "  i.i^XpMw ) afio©  •  3d  alcii,$«3f£>*;'i0  .%'oniB. 

"  TsftY } 
-Asir;'  I 
tadsox 

:  ae*ti>  :  se  U&o,*  !  0  ;.- 

aax^xj  oG_  _  _ •  aioato  i&q 

sseT] 

i  |s  [  “  0  Jsfs  "  T  “0  ~ 

±A  X  |  V.  S3C';.  Xu 

Hell 

L.LiSA  '...  I-  ok 

OSS*!;  HO  ;  ii-:f  ;>■. 

f  8fi-ex 1 

0o£  «1  ! _ 8 _ ]  S4>S  (  ,  1 

^  8SSX 

e&ex 

_ cU> _ 1  M . JSQ£  __  . !  001 

!  'XesxD  o^nov.aS 

■h  sse  x 
esex 

5XX  0  SIX  1  $ 

r  . ] 

»iiJ 

jfesip  •:■.!& 

S  8£!X 

_  g££I. 

i  888  e  ig»s  f>s  _ 

..  (  . 

XsdoTl 

I'  esex 
esex 

! 

ladoT  AitbiO 

Since  Dry  and  Timber  creeks  were  not  re-eradicated  in 
1929 ,  it  follows  that  the  figure  3,744  represents  the  average  feet 
of  live  stem  per  acre  on  these  creeks  now,  and  that  the  figure  1,352 
represents  the  average  feet  of  live  stem  per  acre  left  at  the  present 
time  over  the  entire  area  eradicated  at  Saven&c  SJursery# 

It  will  be  observed  that  R,  ine rme  represents  the  most 
difficult  eradication  problem  constituting  nearly  93^  of  the  Ribes 
live  stem  left* 

A  high  per  cent  of  the  Ribes  growth  found  in  1929  on  Dry 
Creek  which  was  eradicated  in  1928  consisted  of  sprouts  from  bushes 
under  water  when  sprayed  in  1928,  and  seedlings* 

Using  Dry  and  Timber  creeks  as  representative  of  conditions 
after  the  1928  eradication,  it  is  apparent  that  the  1929  work 
brought  about  a  material  reduction  in  feet  of  live  stem  per  acre. 

But  the  fact  remains  that  in  no  sens©  can  Savenac  Kursery  be  consider¬ 
ed  as  protected  from  blister  rust*  To  protect  it  adeauately  requires 
as  near  a  100^  eradication  as  is  humanly  possible,  and  a  yearly 
going  over  to  keep  it  in  a  sanitary  condition* 

Yearly  scouting  for  blister  rust  should  be  carried  on.  In 
1930  the  enormous  numbers  of  cankers  of  1927  origin  will  begin  to 
produce  aecia,  and  we  can  expect  a  heavy  and  widespread  distribution 
of  the  rust  on  Ribes*  Weather  records  at  Savenac  ifursery  during  the 
fire  season  of  1929  show  a  relative  humidity  per  cent  higher  than  the 
normal  for  the" region.  This  may  be  due  to  the  large  amount  of  irrigation 
carried  on  at  the  nursery.  Since  this  is  so  and  since  apparently  a 
high  relative  humidity  offers  favorable  conditions  for  rust  development 
it  is  evident  that  the  danger  from  blister  rust  is  greater  at  the  nursery 
than  in  the  surrounding  region,  Ribes  conditions  are  still  so  highly 
favorable  for  rust  development  at  Haugan  that  we  can  expect  next  year 
to  find  rust  on  Ribes  within  the  immediate  vicinity  of  the  nursery*  To 
prevent  the  pines  in  the  nursery  from  becoming  infected  from  such 
sources  it  is  highly  important  that  in  1930  a  large  scale  eradication 
job  be  undertaken  as  early  as  possible  in  order  to  destroy  Ribes 
growth  before  the  time  of  telial  development* 
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PES-SRADI CASH OB  PIT  GLACIER  NATIONAL  PARK,  MONTANA 

By 

C.  C.  Strong, 

Associate  Forester. 

In  accordance  with  the  request  made  by  the  National  Park 
Service  officials  a  preliminary  examination  of  areas  on  Glacier  national 
Park  where  western  white  pine  was  known  to  exist  was  made  by  C*  B* 

Johnson  and  myself  during  the  period  June  10  to  14,  1929.  As  a  result 
of  this  survey  the  following  report  is  submitted: 

A.  Purpose. 

1.  To  determine  the  feasibility  and  probable  cost  of  protecting 
white  pine  areas  on  the  park  against  blister  rust. 

2.  To  secure  such  information  regarding  the  conditions  affecting 
Eibes  eradication  as  would  be  necessary  for  planning  the  work  should  it 
be  attempted. 

5.  Areas  Examined. 

All  areas  on  which  white  pine  was  known  to  exist  in  sufficient 
quantities  were  surveyed  in  a  preliminary  manner.  The  largest  area  surveyed 
was  that  extending  roughly  from  Park  Headquarters  near  Belton  northward 
to  Lake  McDonald  with  a  narrow  belt  extending  along  the  west  side  of  the 
lake  and  up  Pish  Creek  about  two  miles  except  where  broken  by  the  1926 
burn.  This  area  also  extends*  southwest  along  the  Middle  Pork  of  the 
Flathead  Eiwer  with  narrow  belts  of  white  pine  extending  about  two  miles 
up  two  tributaries,  one  of  which  flows  into  the  Middle  Pork  in  section 
34,  township  32  north,  range  19  west,  Montana  Meridian  and  the  other 
flowing  into  the  North  Pork  of  the  Flathead  about  30  chains  west  of  its 
junction  with  the  Middle  Pork,  This  latter  portion  of  the  area  is  low  in 
quality  so  far  as  white  pine  is  concerned,  a  large  part  of  which  forms 
an  understory  for  larch  and  lodgepole  pin©  and  the  balance  mature  trees 
forming  less  than  10  per  cent  volume  of  a  stand,  principally  cedar,  along 
streams  and  flat  areas  adjacent  to  streams. 

The  only  other  area  examined  where  white  pine  existed  in  suffi¬ 
cient  amounts  to  warrant  consideration  was  that  centering  at  the  junction 
of  Mineral  and  McDonald  Creeks  in  township  35  north,  range  17  west, 

Montana  Meridian.  This  area,  comprising  roughly  2,000  acres,  supports 
the  best  stand  of  white  pine  found  on  the  park.  It  is  all  a  part  of  a 
mature  timber  stand  and  (perhaps  10  years  ago)  probably  comprised  40  per 
cent  of  the  timber  present.  However,  about  one-half  of  the  white  pine 
trees  which  were  alive  10  years  ago  have  been  killed  by  Dendroc tonus 
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monticolae,  or  white  pine  bark  beetle, during  the  intervening  years. 

The  bark  beetles  are  still  at  work  as  evidenced  by  the  hundreds  of  trees 
scattered  over  the  whole  area  which  are  in  a  dying  condition, 

economically  wfjjfrp'  as  two  separate  operations  &t  dtiff'forewt • 

A  certain  amount  of  scouting  was  done  for  the  purpose  of  deter¬ 
mining  whether  or  not  there  were  other  important  white  pine  areas  but 
none  were  found.  According  to  the  best  information  secured  the  two 
main  bodies  described  represent  about  all  of  the  white  pine  area  on  which 
protection  would  be  highly  desirable  to  the  Park  Service. 

C.  Conditions  Affecting  Ribes  Eradi cation. 

On  the  area  centering  about  Park  Headquarters  Ribes  were  found 
to  exist  in  very  definite  locations.  There  is  a  narrow  belt  along  the 
bottom  of  the  north  slope  of  the  Belton  Hills  extending  the  entire 
distance  to  Lake  McDonald  which  has  four  species  of  Ribes;  namely, 

Ribes  inerme,  R»  setosa,  R.  1 acustre  and  R.  vi scosissimum.  On  the  balance 
of  the  area  R.  1 acustre  only  was  found  and  then  only  in  a  narrow  belt 
bordering  the  streams  and  swampy  spots.  Thus  the  main  body  of  the  area 
would  need  only  to  be  scouted  for  wet  and  swampy  spots  where  Ribes  might 
exist  leaving  only  the  Ribes  populated  areas  described  above  to  be  worked 
by  regular  eradication  crews. 

That  portion  of  the  area  lying  well  up  on  Fern  and  Fish  Creeks 
is  being  damaged  quite  heavily  by  the  bark  beetle. 

The  Mineral  Creek  area,  although  much  rougher  in  topography  and 
far  less  accessible,  would  not  be  difficult  to  protect  due  to  the 
presence  of  only  one  Ribes  species,  R.  1 acustre.  However,  it  is  present 
in  far  greater  numbers  than  on  the  Headquarters  area  but  is  almost 
entirely  confined  to  the  same  sites,  namely,  along  streams  and  on  rocky 
outcrops,  swampy  areas  and  seepages.  The  same  method  of  working  ’would  be 
followed. 

D.  Cost  of  First  Eradication  of  Ribes. 

The  nearest  estimate  regarding  cost  of  original  Ribes  eradication 
on  the  two  areas,  based  on  the  brief  survey  made  is  that  it  would  probably 
not  exceed  $3,000.00.  Roughly  the  cost  would  be  about  equally  divided 
between  the  areas. 

E.  Recommendations. 

On  the  basis  of  the  information  secured  it  would  hardly  seem 
advisable  to  attempt  Ribes  eradication  for  controlling  possible  future 
damage  by  the  rust  unless  measures  are  taken  within  the  next  year  to  stop 
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the  present  heavy  losses  due  to  the  bark  beetle,  protection  against  both 
tne  beetle  and  the  rust  is  urgently  needed  if  the  white  pine  is  to  remain 
intact.  The  two  operations  might  be  simultaneously  done  more 
economically  than  as  two  separate  operations  at  different  times. 

Of  the  two,  the  Mineral  Creek  area  probably  stands  much  less 
chance  of  being  attacked  by  the  rust  in  the  near  future.  In  fact  the 
presence  of  only  fi.  laeustre,  the  great  distance  from  other  white  pine 
areas  and  the  fact  that  it  is  almost  completely  hemmed  in  by  high 
mountains  might  result  in  the  area  being  safe  from  infection  for  many 
years.  On  the  other  hand  the  history  of  the  rust  development  in  the 
v*est  makes  it  impossible  to  forecast  when  and  where  it  will  strike  next 
with  the  result  that  no  areas  appear  to  be  safe. 
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SCOUTING  TOB  BLISTER  BUST,  NORTHWESTERN  MONTANA  *->  1939 

By 

C.  H*  Johnson, 

Assistant  Pathologist. 

Intensive  scouting  by  scouts  under  the  supervision  of  H.  N. 
Putnam  was  conducted  along  the  upper  St*  Regis  River  and  tributaries  from 
the  vi.cinity  of  Savenac  Nursery  and  westward  to  the  Montana-Idaho 
boundary.  One  light  infestation  on  R.  petiolare  was  found  approximately 
nine  miles  west  of  the  Savenac  Nursery, 

TABLE  NO*  1. 

SCOUTING  K)R  BLISTER  RUST,  VICINITY  SA7ENAC  NURSERY, 

AUGUST  AND  SEPTEMBER,  1929. 


Number  Inspected 

No . In¬ 
i'  f ected 

i - - 7 

1  i 

Locality 

s. 

pet. 

R. 

iner. 

j  ?• 

1 VI  s. 

i  a. 

;  lac. 

j  Total 

Pines 

i  Exam. 

Infec.  I 

Big  Creek  and 
tributaries 

1,970 

810 

| 

-j 

50  j  2,830 

o 

1 

|  320 

0  -J 

Silver  Creek 
and  Big  Sandy 

! 

j 

1  ; 

1 

i 

i 

5 

Greek 

5,840 

I  580 

720 

370 1  7,510 

1  0 

j 

Dominion  Creek 

1,350 

|  20 

20  j  1,390, 

1  0 

805 

o  1 

Rainy  Creek 

1,000 

;  20i 

10 1  1,030 

0 

500 

0 

Dismore  Creek 

1,000, 

hi 

| i 

j . . !  1.050 

L  0  

10 

0 

Eonaker  Creek  * 

350, 

40  j 

390  | 

0 

25 

0 

Brimstone  Creek? 

700 

700, 

0 

15 

0 

Randolph  Greek  j 

,  4,450 

200  j 

40  i  4,690, 

1 

170  j 

Savenac  Creek 
and  tributaries 

3,450 

50 

1  "  1  i  I 

240 |  3,740 

0 

— 

350 

0  | 

Twin  Creek  and 

j 

i  j  j 

1 

tributaries 

956 

10 

70 !  1,0361 

0 

85 

0 

Dry  Creek 

50 

50 

j 

15 

115 

.0 

0 

,  0 

Timber  Creek 

5 

J 

5 

0 

0 

0 

Deer  Creek 

1,240 

25 

30 

350 

1,6451 

0  . 

685, 

0 

Packer  Creek  , 

and  tributaries] 

850 1 

20 

j 

: 

10 

f 

880 

0  1 

1  -  "  ! 

ill 

0 

jSt.  Regis  River | 

6,2201 

900 

! 

...  .  1 

17  „  7,137 1 

0  1 

.-J3L 

0 

{Total 

29,426] 2, 780 1 

750  | 

1 ,192]  34 ,148 [  1  | 3,107j 

0  i 

*0n  Eonaker  and  Brimstone  Creeks  850  R.  triste  inspected. 
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The  scouting  conducted  by  the  writer  on  the  Kootenai,  Cabinet, 
Blackfoot,  Flathead  and  Missoula  national  Forests  was  more  extensive. 

TABLE  NO.  2. 

SCOUTING  FOR  ELI  ST  SB  RUST,  NORTHWESTERN  MO  STM  A, 

SEPTEMBER,  0 CTO 3ER  S  NO VEMBSR ,  1925. 


Locality 

N  u  m  1 

ter  Inspected 

R, 

petiolare 

|.  E. 

,  merme 

R.  , 
lacustre 

j  ,B- 

| VI SCO. 

r  \ 

I Total  ! 

Blackfoot  River 
and  tributaries 

200 

| 

00 

o 

1 

'  i 

|  480 

St.  Regis  Biver 
and  tributaries 

1,100 

720 

1 

j  1,820 

Bull  River 
and  tributaries 

i 

h . .  .  .J 

650 1 

. 

!  650 

Kootenai  River 
and  tributaries 

...15  J 

|  1,460 

1 

1  1 

! 

1  i 

|  1,475' 

Yaak  River 
and  tributaries 

1 

I 

1.380J 

1 

1 

80 

1 ,400 | 

Fisher  River 

650 1 

1  .  1 

650 

Stillwater 

Lakes 

40 

860  j 

1 

900 

Flathead  River 
and  tributaries- 

35  J 

938 

63 

1,036 

Swan  River  j 

and  tributaries! 

480 

J 

60  . 

540 1 

Bitter  Root 
River  and 
tributaries 

( 

540 

r 

!  600 

1 

|  s 

1  1,1401 

Missoula  River  : 
and  tributaries. 

420 

|  700 

i 

i  ...J 

i  1 

!  1,1201 

|  Totals  j 

1 

2,930 

7,893 

— i 

1  303  1 

i  - 

I'  so 

ill, 211 i 

5C  ti 
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BLISQBR-RUST-COffTROL  WORK  IN  IDAHO 

1925 


Blister-rust-control  work  in  Idaho  was  carried  on,  as  in  the 
past,  as  a  cooperative  project  between  the  Idaho  State  Department  of 
Agriculture,  University  of  Idaho,  Idaho  state  Eoard  of  forestry, 

Potlatch  Timber  Protective  Association,  Clearwater  ‘Timber  protective 
Association,  Coeur  d'Alene  Timber  Protective  Association,  Pend  Oreille 
Timber  Protective  Association,  Priest  Lake  Timber  Protective  Association 
and  the  Bureau  of  Plant  Industry.  The  basic  memorandum  of  understanding 
upon  which  this  work  was  organ! zed  was  made  effective  July  1,  192?  aid 
can  be  found  in  the  report  for  that  calendar  year.  The  following  is 
the  amendment  to  thi-e memorandum  to  cover  the  work  as  organized  for  the 
federal  fiscal  year  1930 »  beginning  July  1,  1929: 

AMENDMENT  TO 

MEMORANDUM  Of  UNDER  S  IANS  Iff  & 

Effective  July  1.  1927 

Between 

TffB  UMITOD  STATES  DEPJMIMT  Of  AGRICULTURE,  BUREAU  Of  PL  AMT  INDUSTRY 

and  the 

IDAHO  STATS  DEPARTMENT  Of  AGRICULTURE - UNIVERSITY  Of 

IDAHO - IDAHO  STATS  BOARD  Of  PORES TEX  -  -  -  POTLATCH  TIMBER 

■  PROTECTIVE  ASSOCIATION - CLEARWATER  TIMBER  PROTECTIVE 

ASSOCIATION - QOSUR  D'ALENE  TIMBER  PROTECTIVE  ASSOCIATION 

-  -  -  PEND  OREILLE  TIMBER  PROTEC TIV1  ASSOCIATION  -  -  - 
and  the  PRIEST  LAKE  TIMBER  PRC  TEC  TI  VS  ASSOCIATION 

Cooperative  work  in  Controlling  White  Pine  Blister  Rust  in 

IDAHO 
*  *  * 

Paragraph  J-6,  of  the  Memorandum  of  Understanding  described  above, 
contains  the  following: 

"for  the  fiscal  Year  1928,  the  Bureau  of  Plant  Industry 
shall  contribute  in  value  approximately  $78,000  to  the 
support  of  this  cooperative  work,  the  Idaho  State 
Depar teent  of  Agriculture  shall  contribute  in  value 
approximately  $1,100,  the  University  of  Idaho 
approximately  $4,000,  the  Potlatch  Timber  Protective 
Association  approximately  $3,800,  the  Clearwater  Timber 
Protective  Association  approximately  $3,800,  the 
Coeur  d’Alene  Timber  Protective  Association 
approximately  $3,800,  the  Pend  Oreille  Timber 
protective  Association  approximately  $3,800,  and 
the  priest  Lake  Timber  Protective  Association 
approximately  $4,340;  thereafter  the  amount  to  be 
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contributed  by  each  shall  be  determined  and  agreed 
upon  by  supplemental  correspondence.*3 

In  accordance  with  the  foregoing  provisions,  it  is  mutually  agreed 
that  for  the  fiscal  year  ending  June  30,  1930,  there  will  be  contributed 
in  value  by  the  Idaho  State  Department  of  Agriculture  approximately  $2,000, 
by  the  University  of  Idaho  approximately  $4,000,  by  the  Potlatch 
Timber  Protective  Association  approximately  $10,000,  by  the  Clearwater 

Timber  Protective  Association  approximately  $10,000,  by  the  Coeur  d'Alene 

Timber  protective  Association  approximately  $  2,300,  by  the  Pend  Oreille 

Timber  protective  Association  approximately  $  2,300,  by  the  Priest  Lake 

Timber  Protective  Association  approximately  $  2,300,  and  by  the 

United  States  Department  of  Agriculture,  Bureau  of  Plant  Industry,  through 
its  Office  of  Blister  Bust  Control,  approximately  $83,000  in  connection 
with  cooperative  blister  rust  control  work  in  Idaho. 

Date:  Signature : 

10/1/29  (s)  John  8.  Welch 

Commissioner ,  Idaho  State  Department  of  Agriculture 

10/7/29  _  (s)  F,  S.  Miller 

University  of  Idaho 

10/31/29 _ ( BenE.  Bush  _ _ 

State  Forester,  Idaho  State  Board  of  Forestry 

11/12/29  (s)  A,  Laird 

President, potlatch  Timber  Protective  Association 

_  11/20/29  (s)  Theo  Fohl  _ _ 

SecyvTreas. Clearwater  Timber  Protective  Association 

12/16/29  _ _  (s)  C.  0.  Sraue  _ _ _ _ _ _ _ 

Secy., Coeur  d'Alene  Timber  protective  Association 

12/3/29  _ __  ( g)  T»  L>  Greer 

Secy,, Fend  Oreille  Timber  Protective  Association 

12/24/29  ( s)  J,  8.  Barron _ _ _ _ _ _ _ _ _ _ 

Secy., Priest  Lake  Timber  Protective  Association 

1/6/30  _ _  (s)  Wm»  A,  Taylor  _ _ 

Chief,  Bureau  of  Plant  Industry 
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RIBES  ECOLOGY  IK  THE  ISLAND  EMPIRE,  1929 

by 

■V*  A.  Rockie 
Assistant  Pathologist 

I,  Definition 

This  project  conducts  research  and  experimental  investiga¬ 
tion  into  the  relations  of  Ribes  to  their  environment.  It  in¬ 
vestigates  why,  how,  when  and  where  Ribes  grow. 

Its  application  to  the  control  program  is  two-fold,  first 
to  furnish  facts  regarding  Ribes  which  will  aid  in  eradication,  and 
second,  to  investigate  the  possibility  of  evolving  a  forest  manage¬ 
ment  plan  which  will  prevent  or  retard  the  inception  and  growth  of 
new  Ribes  stands* 

II,  Methods 

The  methods  and  working  plans  have  necessarily  been  evolved 
for  each  individual  line  of  study.  These  are  described  under  the 
Various  lines  of  work. 

Several  of  these  studies  were  made  possible  through  the 
cooperation  of  the  University  of  Idaho*  The  advice  and  suggestions  of 
members  of  the  faculty,  together  with  the  use  of  laboratory  space 
and  eijuipment,  were  very  important  factors  contributing  to  the  success 
of  these  research  studies* 

Investigations  of  the  following  studies  are  in  progress* 

A>  Controlled  plot  study  of  Ribes, 

B,  Light-Mo i s ture-Duf f  Study* 

C,  Life  Habits  of  Ribes, 

D,  Ribes  Seed  Germination  Tests, 

E,  Leaf -Area  Live-Stem  Studies. 

F,  Temperature-Moisture  Investigations, 

G»  Soil  Acidity  Investigations* 

III,  Results 

The  results  are  listed  under  the  reports  of  the  respective 
individual  studies,  which  are  described  in  the  succeeding  pages. 
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W.  359  General  view  of  a  set  of  controlled  plots  during  their  preparation 
at  Lakeview,  Idaho,  August  1927„ 


W.  852  Duplicate  of  ?,  359  after  slightly  more  than  2  years,  showing  the  new 
vegetation  which  has  come  in  on  the  area.  Consists  of  Salix,  Rubus, 
Pteridium,  Ribes,  Epilobium,  Cirsium,  Aster,  Cornus,  Linnaea,  Coptis, 
Pachystima.  The  burned  areas  usually  show  only  Ribes,  Epilobium,  Bull 
Thistle  and  Aster  for  several  years  following  burning.  November  1929. 

These  duplicate  ho  to  graphs  show  the  vegetation  changes  during  two  growing 
seasons.  Control!  Plot  Study  at  Lakeview,  Idaho* 


W,  353  Shows  heavy  hurn  plot  at  time  of  preparation.  Banning  has  just  "been 
completed.  August  1927. 


W.  853  Duplicate  of  W.  358  after  slightly  more  than  2  years.  Later  picture 
shows  scattered  dead  stalks  of  Aster  and  Bull  Thistle.  Very  little 
other  vegetation  has  come  in  on  this  heavy  hurn  plot.  November  1929, 


Heavy  burn  plots  have  a  different  flora  from  the  other  types  of  plots. 
Flora  chiefly  plants  having  very  light  wind-blown  seeds.  Controlled  Plot 
Study  at  Lakeview,  Idaho. 


I 


I»  Definition 


Av  COIiiRGIl^)  PLOT  STUDY  OF  5,1  BAS 


Described  on  pages  27  and  28  of  the  1928  Annual  Report, 

II,  Methods 

Described  on  page  28  of  the  1928  Annual  Report, 

ill,  Results 

The  controlled  plots  initiated  in  192?  are  summarized  as 
one  group  of  studies*  and  those  begun  in  1928  as  another  grouo*  These 
summaries  present  the  major  results  from  these  studies. 

Graph  No,  1  (1927  Controlled  Riots)  shows  the  effects  of 
different  disturbances  of  the  duff  mantle  on  the  germination  and 
survival  of  volunteer  Ribes,  The  pertinent  points  of  this  graph*  which 
have  not  been  stated  in  preceding  annual  reports*  are  as  follows; 

1,  Although  the  check  plots  are  almost  all  entirely  without 
Ribes,  the  conditions  controlling  a  few  of  these  check  plots  have 
induced  the  inception  of  new  Ribes  in  such  numbers  that  the  average 
number  of  Bibes  for  all  check  plots  is  made  rather  high*  These 
few  check  plots  have  many  Ribes  from  at  least  two  known  causes, 
first,,  due  to  one  of  our  men  carelessly  crawling  over  some  low- 
roofed  plots  and  gouging  into  the  duff  with  calked  shoes  and,  second, 
due  to  gravity  causing  the  duff  to  slip  and  break  onen  on  the 
sidehill  plots.  The  result  in  both  instances  was  to  cause  a 
sufficiently  higher  temperature  at  the  base  of  the  duff  to  cause  Ribes 
to  germinate* 

2*  The  plots  with  top  duff  removed  and  with  all  duff  removed 
have  given  results  very  much  alike,  with  a  living  population  at  the 
end  of  19-29  of  from  15*000  to  20,000  Ribes  per  acre. 

3*  The  different  degrees  of  burning  are  consistent  with  the 
resultant  Ribes  population,  the  lighter  burns  destroying  a  minimum 
of  the  stored  seed.  The  heavy  burns  destroy  almost  all  of  the 
stored  seed* 

4.  The  burned  plots  show  that  germination  is  almost  complete 
the  first  year,  while  the  unburned  plots  have  a  heavy  additional 
germination  the  second  year* 
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TABLE  NO,  1 


SEASONAL  GERMINATION  0?  VOLUNTEER  RIBES 

IN  1937  CONTROLLED  PLOTS 


1938 

1939 

Fall  1927 

Spring 

j  Summer 

Fall 

Soring]  Summer 

Fall  I  Total  ! 

No*  Ribes 
per  Acre 

400*0 

4*100* Q 

1  540.0 

30.0 

,  900*0  .  200*0 

60.0  6*330*0! 

per  Cent  of 

1'  '  ‘ 

Total 

6  5.8 

8*7 

»5 

14*4>  3*2 

l.Ol 

Germination 


6*4 


75*  0 


18*6 


4  100*01 


seasonal  casualties  ok  volunteer  RIBES 

IN  1937  QOk?hOLSF.D  PLOTS  t 


|t§ 

M 
Ja 


No.  Ribes 
per  Acre 

Fail 

192-7 

I'  1928  .  Ti 

fill  I  I  1929 

i  Total 

t  Suringi  Summer 

■Fail  .  i 

Summer 

Lull 

Mft 

850*0  1,070.0 

250,0 i  330.0 

590,*0 

On 

0 

o 

[3,350,01 

per  Cent  of 
Total 

Casualties  ! 

3 

|| 

— - . — — — — — 

26,3  |  32*9 

10*1  ' 

is.ii 

5,0 

1  ■  100.01 

66,8 

L  J 

5*  -The-  casualties  of  Ribes  plants  in  the  three  initial  seasons  of 
growth,  represent  from  50  to  60  per  cent  of  the  total _ germination  on  these 
plots*  The  casualties  are  usually  more  than  the  average  on  areas  of  heavy 
Ribes  concentration  ,,  and  less  thhn  average  on  areas  where  Ribes  are 
scattered* 

6,  Averaging  all  of  the  plots  together,  an  average  which  tends  to 
resemble  the  varied  conditions  which  succeed  a  logging  operation,  a 
study  of  the  Ribes  is  summarized  in  Tables  No*  1  and  3». 

Table  No,  1  shows  that  germination  occurred  chiefly  during 
the  first  spring  season,  but  that  it  does  occur  at  all  times  during  each 
growing  season,  It  also  shows  that  germination  within  any  given  year 
takes  place  naturally  in  the  spring,  with  a  much  smaller  number  of  plants 

appearing  in  the  summer  and  fall* 
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Open _ ] _ !  Rodents  Excluded  i _ Rodeijts  and  Blrdj  Excluded 


7*  The  casualties  of  these  newly  incepted  Ribes  are  shown 

in  Table  No,  2* 

It  shows  that  two— thirds  of  the  casualties  occurred  nuring 

the  first  growing  season.  This  resulted  in  spite  of  the  fact  that 
1939,  the  second  growing  season,  was  considered  one  of  the  least 
favorable  recent  years  for  plant  growth  and  survival* 

8»  It  is  shown  by  Tables  No*  1  and  2  that  out  of  an  average 
of  6,230  volunteer  Ribes  per  acre,  3,250  or  52*2$  had  died  at  the 
end  of  the  1929  field  season* 

Graph  No,  2  shows  a  comparison  of  the  Eibes  gemination 
in  the  three  differently  protected  blocks*  Block  I  is  not  protected 
from  birds  and  rodents.  Block  II  is  fenced  against  rodents  and 
Block  III  is  fenced  and  roofed  so  that  neither  birds  nor  rodents 
have  access  to  the  block#  These  blocks  have  been  thus  protected 
during  the  fruiting  periods  of  Ribes  since  the  summer  of  1927,  when 
they  were  put  under  control. 

The  presence  of  fairly  equal  numbers  of  Eibes  in  the  three 
differently  protected  areas,  very  definitely  indicates  that  birds 
and  rodents  are  a  minor  factor  in  the  geographical  spread  of  Ribes* 

The  fact  that  Block  III,  from  which  both  rodents  and  birds  have  been 
excluded,  has  more  Ribes  than  either  of  the  other  blocks,  may  be  ex¬ 
plained  in  three  ways, 

A  few  local  abnormally  heavy  concentrations  of  Ribes  within 
units  of  this  block  would  be  sufficient  to  bring  the  average  population 
above  another  average  in  an  otherwise  similar  area#  A  glancfc  at  the 
maps  showing  the  very  local  bunching  of  these  Ribes  is  evidence  that 
this  may  be  the  true  explanation* 

The  Ribes  averages  of  the  covered  blocks  include  several 
partial  sets  of  controlled  plots  having  very  populous  Ribes  covers 
which  are  not  offset  by  similar  plots  in  the  other  two  blocks.  This 
may  explain  the  difference. 

Still  another  plausible  explanation  is  that  the  changed 
temperature  and  moisture  conditions  within  the  covered  blocks,  may 
result  in  better  germination  conditions  than  those  provided  by  nature. 

Any  or  all  of  these  three  causes  may  explain  the  heavier 
Ribes  population  in  the  covered  block. 
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Graph  No,  3  shows  the  results  of  two  controlled  plot 
studies  started  in  1928,  These  areas  resulted  in  the  inception  of 
seedlings  of  R,  lacustre  only. 

The  actual  number  of  plots  is  so  small  that  the  very  local 
occurrence  of  Ribes  seeds  in  a  given  area  is  the  striking  feature. 
The  results  appear  identical  to  the  results  from  selected  areas  on 
which  R,  viscosissimum  has  appeared.  These  local  irregularities 
are  eliminated  only  by  the  averaging  of  the  data  of  a  large  number 
of  plots.  One  difference  of  these  B,  lacustre  controlled  plots 
from  those  of  R,  viscosissimum  is  that  a  dense  canopy  of  mature 
timber  still  covers  one  of  the  two  areas, 

TABL^  NO,  3 

FIELD  GERMINATION  OF  PLANTED  BIBBS  FRUITS 


r~~ 

No,Tl 

aat  Ge: 

rminij 

Ret 

ated 

suits 
Per  C< 

3nt  Th; 

at  Ge; 

rminated 

No,  of 
Fruits 

in, 

Re¬ 

peat¬ 

ed 

1929 

Total 

Re¬ 

peat¬ 

Total 

No,  - 
Fruits 

•P-imft  rtf’  0-Tvinr*fi 

Plant¬ 

ed 

In 

1928 

W©  W 

No, 

Fruits 

In 

ed 

1 J  vJ.  UA  WU.UU. 

Disturbance 

1929 

1928 

1929 

W 

1929 

Unburned  plots 
a*  Undisturbed 
Check  plot 

208 

2 

1 

3 

,96 

,48 

{ 

1.44 

b.  Top  Duff  Re¬ 
moved 

188 

15 

3 

1 

15 

7,98 

1,60 

,53 

8*  51 

c.  All  Duff  Re¬ 
moved 

116 

14 

1 

15 

13,07 

,86 

12, 93 

Tot el  &  Ave,  on 
Uaburned  plots 

512 

31 

3 

I  3 

34 

!  6,05 

,59 

.59 

6,64 

Burned  plots 
a.  Light  Burn 

188 

96 

7 

_  -j 
103 

51,06' 

~  J 

3,72 

54, 78 

b,  tedium  Burn 

48 

33 

3 

1 

34 

88,75 

6*67 

3, 08 

70.  83 

c.  Heavy  Burn 

168 

80 

1 

6 

86 

47,62 

.60 

3,57 

51.19 

Total  &  Ave,  on 
Burned  plots 

404 

209 

14 

223 

51*73 

*99 

3#  47 

55*30 

Grand  Total  &  Ave* 

916 

340 

7 

17 

357 

26*  So] 

Tts| 

1,86 

28,06 
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TABLE  HO,  4 


germination  from  FIELD  PLANTINGS  BOSS  SEEDS 


Number 

1  Humber  of  Ribes  Seed] 

Lings 

of 

In  1939 

Type  of  Ground  Disturbance 

Fruits 

Plant¬ 

ed 

In 

1928 

From  Fruits  Which 
Also  Had  Germ¬ 
inated  1928 

! From  Fruits 

1  Dormant  in 
11938 

Unburned  plots 
a.  Undisturbed  Check  Flot 

208 

31 

1 

b*  Top  Duff  Removed 

188- 

62 

1 

6 

c.  All  Duff  Removed 

116 

19 

m 

1 

Total  on  Unburned  plots 

512 

112 

1 

8 

Burned  plots 
a.  Light  Burn 

188 

1#  213 

35  .  .  , 

45 

b.  Medium  Burn 

48 

551 

37 

“  21 

c.  Heavy  Burn 

168 

530 

83 

31 

Total  on  Burned  plots 

404 

3,334, 

155  j 

97  ! 

Grand  Total 

916 

2,406j 

156 

105  j 

Graph  No#  4  showing  the  results  of  a  controlled  plot  study  on 

a  potential  R»  inerme  site#  is  directly  comparable  to.  the  R*  viseosissimum 
controlled  plot  studies.  The  similarity  of  results  indicates  that 
R#  inerme  reacts  identically  with  R»  viseosissimum. 

The  planting  studies  in  connection  with  the  controlled  plots 
are  summarized  in  Table  No,  3,  The  results  of  the  second  year  of 
germination  are  corroborative  of  the  previous  year's  findings#  The 
second  year's  germination  of  the  planted  fruits  shows  five  times  as 
many  fruits  geminating  on  the  burned  as  on  the  unburned  plots*  The 
first  year  showed  more  than  eight  times  as  much#  This  second  year's 
record  includes  only  those  fruits  which  did  not  germinate  during  the 
first  year.  Several  fruits  showed  germination  in  both  1928  and  1929r 
but  these  are  shown  in  a  separate  column  of  the  same  table# 

Table  No*  4  shows  the  number  of  seedlings  which  developed  on.  the 

various  types  of  plots# 

8  #  t  Afol  n t  fi  ,V  -DiV-  •  >•:  -y :  ,V  v  -  . 

The  1928  seedlings  totaled  more  than  2G  times  as  many  on  the 
burned  as  on  the  unburned  plots#  while  the  1929  seedlings  totaled  28 
times  as  many  on  the  burned  as  on  the  unburned  plots. 

The  results  obtained  from  these  planted  fruits  definitely 

prove  that  dormancy  without  losing  viability  is  a  characteristic  of  R# 

viseosissimum. 
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B»  LpHT-MOISTURE-DUFf  ?:TtTDY 

I,  Definition 

Change  a  - - - 1  — - 

Described  on  page  195  of  the  1927  Annual  Report, 

Year  I 

II.  Methods 


iqou  jfts ^ /.  /../ /././ / /// /. /.  7  t-cy '.<Z- ■  /  /.  ,c  /.*•  ...  .. 

Described  on  pages  195*  196  anti.  197  of  the  1937  Annual  Reports 


2  3  R.  vie. 

Ill,  Results 


Re  si 

Tola 


£S 

:r: 


- 


-The  results  of  the  t  riple  di  siurbiance  are  ae"?o flows  ♦ 

a.  The  three-fold  results  are. best  shown  in  Graph  No, 
This  graph  shows  that  these  three  changes  are  of  unequal 


importance  and  effect, 

The  third  year  of  tlie  experiment  adds  some  additional 
apparent  facts  to  the  results  described  on  pa^h£9  of  the  1928  Annual 
Report. 


These  additional  effects  of  (l)*the  removal  of  the  timbes 
canopy*  can  be  sf^Os  follBwsj 


1^  ,Very  little  change  in  Ribes  population. 

2*  permanent  establishment  of  the  new  Ribes  stand. 


Luc.  IS33 

The  added  effects  of  (2),  trenching  to  cut  all  roots  which 
enter  the  area,  appear  to  indicate  exactly  the  same  results  as 
during  the  preceding  year* 

|  Total  ■ 


The  additional  effects  of  (3),  loosening  of  duff,  can  be 
stated]  as  follows: 

1*  Where  timber  was  removed,  establishment  of  new 
Ri-be  s  appears  pe  rmane nt. 

2*  Where  timber  was  not  removed,  all  Ribes  seedlings 
died  before  the  end  of  1929. 


2  R.  vi, 

ITotal 


£2 


In  summary,  it  appears  that  the  removal  of  the  timber  canopy 
is  the  only  one  of  the  three  changes  which  brings  about  the  permanent 
establishment  of  a  new  Ribes  stand.  The  loosening  of  the  duff  causes 
the  inception  of  a  new  stand  of  JU  laeustre ,  but  only  of. a  temporary 
character,  since  it  seldom  survives  the  first  growing  season.  The 
trenching  of  the  plot  appears  to  be  without  effect. 

192'j  J 


34 


ygp-T?  Troa-a.CT3IOM-TBalI  _*f 


gpjj  innsG.j,! 

xautt G.,  ?sex..3£(i  lo  561  afcsq  ao  .^*cttrto$ea 

a&oddsyi  ,1.7. 

■  .  ,  •'  ■ 

adlt/seg  ..III 

jawoliol  as  91J8  30  lo.aJXasai  erfT 

I*  '  >*»'>■  &**+*?**  efiT  •* 

*■*«*  •- — •*— -  — ■  e-di  H*  s*od:,ss 

.  .  a  a Jb.ba  tf0©asid©q|®  odd  1c  ias©x  bildi-  ®dT 

..  lo  A  -  no  S*fiWi<*  «»  0lt  »*>**' 


ladtni: ;  ;-*s  o  '.^vo-isai-  add’  { ■'  X)  l%©  sdoall©  lBaoidx&&*  &a&d$ 

}  swoXJiol  y  j ad  &&9 

.  ,£ioi$.B l.jj'j'0'.'  ;:.!4x£  ai  ago*fe  a.M.UI1  T*®V  «X 

' 

doM,  -aJoo*  11b  diro  ,o4  »olifcwG**  ,<S)  lo  MfcAs  edT 

i.z&BX  §fui}3o®iq  axil'  :.nxixj» 

»■•  ,'t!Jg&  ":j  ^nifiasooX  ,(S)  lo  edGella  loaqidfH’^  9dT 

jwoXIol  sr.  jsoi-jaJs 

■■sfl  lo  ;•  :  ..^dsiXdx^as  .BsToaxs'i  #4*  le-i-iid  ^  -jdtt.  ♦! 

i,$S-.i..  ■  '•'.  V  'tb  BSd'i  ■ 

- 

rSS9I  iq  M©  ©dd  #*61 ©d 
)  i  *  I  a*  1 

**d*  odd  lo  ano  xteo  9tii 

asafiua  lldb  odd  lo  axxiasaooX  ©d?  Jwxada  asdiH  wen  b  lo  tasatteiXdafa© 
vrxnoqntc.  »  lo  ^Xap  W  ;6-s4arro&X  *H  lo  Mb  Is  _«ran  a  lo  aoitfqsoai^addr 


•mom®*  «  io  ?i2u  .jbq  - . 

add  36V  * 

j$ell  ■  .fiiOdJ..'  '<  ad  od  s'xaaoga  doXq  ©d-d  lo  suidoxsaiJ 


Graph  No.  5 


LIGHT-MQI  ST'JRE-DUFF  .STUDY 


Changes 

Effected 

Volunteer 

Ribe6 

Number  of  Kibes  Per  Acre 

Species 

Year 

Re- 

12000 

11000 

10000 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

1928 

12  3 

V 

1929 

R.  vis. 

1928 

1929 

Total 

1929 

1  3, 

R.  lac. 

R.  vis. 

1928 

1929 

1928 

1929 

Total 

1928 

1929 

1  2  J 

R.  lac. 

1928 

1929 

R.  vis. 

1928 

1929 

ZZl 

Total 

1928 

1929 

1 

1928 

1929 

R.  vis. 

Total 

1928 

1929 

///  A 

1928 

1929 

3 

R.  lac. 

R.  vis. 

Total 

1928 

1929 

' /  /  /  /\ 

1928 

1929 

1928 

1929 

^  y 

2  3 

R.  lac. 

R.  vis. 

Total 

1928 

1929 

22 

-1928 

1929 

1928 

1929 

ZZl 

J 

R.  lac. 

192B 

1929 

B.  Vis. 

1928 

1929 

Total 

1928 

1929 

zJnl' 

R.  lac. 

Total 

1928 

1929 

1928 

1929 

1928 

1929 

— 

1  Timber  canopy  removed. 

2  Trenching  24"  deep. 

3  Duff  disturbed. 


TABhB  10,  5 
BOOT  COMPETITION,  1539 


Name  of  Plot 

No,  of  Milacres 

No,  of  Bibes 

Bibes  Per  Acre 

Trenched 

Un- 

trenched 

Trenched 

Un- 

trenched 

Trenched 

Un>- 

! trenched! 

Gem¬ 

in¬ 

ated 

Sur¬ 

vived 

s 

i 

Germih- 

ated 

Sur¬ 

vived 

Lakeview  #1 

1 

1 

— 

- 

_ 

- 

Lakeview  #2 

1 

1 _ 

1  212 

154 

3127000 

154.066 

-  ~ 

Lakeview  #3 

1 

1 

12 

6 

r- 

12,000 

6,000 

Lakeview  #4 

1 

1 

20 

17 

_ 

20,000 

17,000 

- 

Meadow  Cr*#l 

r  3 

3 

- 

«• 

_ 

1  w 

Meadow  Cr,#2 

3 

3 

- 

- 

- 

- 

r  *  -r  T~  " 

1 

1 

-  -  ~ 

Meadow  Cr*#3 

1 

1 

59 

52 

- 

59,000 

52, 000 j 
i  3,000 

L  - 

Meadow  Cr,  .4 

1 

1 

_ 4_ 

_ _ 3_ 

- 

4*  000 1 

- 

Meadow  Cr,#5 

1 

'  1 

— 

_ 

- 

Meadow  Cr„#6 

1 

1 

_ 

- 

- 

-  "j 

- 

- 

Meadow  Cr,*7 

1 

l 

_ 

_ 

- 

j 

_ 

Meadow  Cr,^3 

1 

1 

_ 

- 

,  1 

_ 

Meadow  Cr*#9 

1 

1 

- 

- 

- 

- 

_ 

Meadow  Cr.#10 

1 

1 

- 

_ 

— 

«- 

_ 

— 

Meadow  Cr.#ll 

1 

1 

Meadow  <k*#l2 

L  1 

1 

_ 

_ 

_ 

_ 

Meadow  Cr.£13 

1 

1 

- 

- 

- 

- 

- 

1 1 

Totals  & 
Averages 

21 

21 

307 

232 

14,519 

11 ,048 

~ .  ! 

b,  The  results  of  the  single  disturbance  experiments 
(root  competition)  are  as  follows; 


The  numerical  results  are  shown  in  Table  No*  5, 

Al though  the  second  year  of  these  trenched  plots  showed  practically 
no  Bibes  germination  inside  the  trenched  area,  the  third  year  shows  many 
Bibes  occurring  on  5  of  the  21  milacre  plots.  This  germination  developed 
in  sufficient  quantity  on  these  few  plots  to  be  striking*  On  the  other 
hand,  the  absence  of  new  plant  growth  in  general,  and  of  Bibes  in  particular, 
from  the  remaining  16  plots*  is  even  more  striking*  This  latter  condition 
indicates  that  some  marked  disturbance  has  occurred  on  the  5  plots  now  hav¬ 
ing  Ribes.  This  is  entirely  possible  since  they  are  not  protected  by  a 
fence  of  any  kind*  Cattle  and  deer  are  commonly  seen  in  the  immediate 
vicinities. 
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Until  more  than  5  out  of  21  plots  show  a  response  to  the 
elimination  of  root  competition*  it  appears  that  root  competition  should, 
not  be  considered  as  a  dominant  factor.  Additional  annual  examinations 
of  these  experimental  plots  are  necessary  before  a  conclusive  statement 

is  possible* 

C.  LIFE  HABITS  OF  RIBES 


I,  Definition 


Described  on  page  51  of  the  1928  Annual  Report, 
II,  Methods 


Described  on  page  51  of  the  1928  Annual  Report* 

III,  Results 


The  1928  fruits  of  R„  lacustre  and  of  R,  viscosi ssimum.  were 
found  still  adhering  by  their  leaf  stems  on  all  of  the  caged  bushes  which 
were  still  enclosed. 

The  clump  of  21 2  Ribes  seedlings,  first  described  in  the  1926 
annual  report,  now  numbers  19  Ribes  plants. 

General  observations  on  the  growth  of  Ribes  on  the  controlled 
plots  and  other  study  areas  now  indicate  that  the  average  Ribes  begins 
fruiting  at  a  more  advanced  age  than  was  previously  thought*  It  is  the 
exceptional  bush  which  fruits  in  its  third  year.  It  is  the  exceptional 
stand  which  is  fruiting  commonly  in  its  fifth  year.  In  1930,  all  of  the 
Ribes  on  the  experimental  plots  will  be  measured  to  determine  the  average 
size  of  these  plants.  Each  Ribes  bush  is  staked  and  its  age  is  positively 
known,  so  this  will  yield  definite  information  on  Ribes  up  to  5  years  of 
age.* 

With  more  individual  observations,  it  has  become  increasingly 
evident  that  most  of  the  fruits  of  the  Ribes  species  of  northern  Idaho  are 
removed  from  the  parent  bushes  before  reaching  maturity*  All  observations 
point  to  their  consumption  by  the  smaller  rodents,  generally  while  in 
an  unripe  condition. 

Fruits  of  all  of  the  northern  Idaho  Ribes  species  were  desired 
for  the  seed  germination  studies  in  the  laboratory  but  scarcely  any 
fruits  could  be  found  in  a  ripened  condition*  These  same  bushes  were 
fruiting  heavily  two  weeks  previously* 
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Additional  data  were  taken  on  the  phenology  of  Ribes.  These 
observations  were  particularly  relative  to  the  leafing  out,  the  bloom¬ 
ing  and  the  fruiting  of  the  several  species* 

KIBES  SEED  GRRMXiJATIOS  NEAR  HARVARD,  IDAHO 
1,  Definition  and  II,  Methods 

Described  under  0*  on  page  56  of  the  1928  Annual  Report. 

Ill*  Results 

Since  100  seeds  were  planted  under  each  set  of  conditions^ 
the  number  of  seedlings  shown  in  Table  Ro,»  6  represents  the  actual 
percentage  of  germination. 

TABLE  no,  6 

RIBES  SEED  SSEMIMATIOU  FROM  PLABTMD  SEEDS,  HARVARD*  IDAHO 


Age 

of 

Ribes 
{  Seed 

251  Sawdust 

Mantle 

Bare  Mineral 

Soil 

1 1/ 4s*  Charcoal 

Mantle 

| Average  of  All  Soil 

Kantles 

R, 

lac* 

R* 

iner* 

R. 

vis. 

R« 

lac. 

R» 

iner-, 

|  R« 

|  vis. 

R*  | 

lac*  1 

j  R* 
iipr. 

R»  ! 
vis* 

H. 

lac. 

rTH 

iner.  | 

R. 

!  ah  ■  ; 

i Ribes 

1937 

Seed 

Crop 

0 

4*0 

0 

36*  C 

'  85,0 

7*0 

| 

47.0 

1  i 

!  67,0 

i  ...  r. 

! 

1 13»  0 ' 

|.i.  ..A 

•37,7 

53,0 ! 

6,3 

i  28*7 

1938 

Seed 

Crop 

0 

3*0 

0 

i 

29.  Cj 

rn 

49,0 

a 

7*0 

J 

39.0 

1  57,0 

! 

11*0 

22*7 

36,3 1 

6*0 

31*3 

Both 

Seed 

0 

3.5 

0 

1 

32,  5 1 

67*0 

7.0 

! 

43*0l 

!  62,0 

11*5 

25, 2 

44*2! 

6,2 

25*2 

Crops 

1.2 

35,  5 

38*8 

25,  2 

The  result  is  three-fold*  The  effect  of  the  soil  mantle  is 
striking*  The  sawdust  mantle,  whose  effect  approximates  that  of  a  duff 
mantle,  has  1,2$,  while  the  other  soil  surfaces  are  very  much  alike, 
with  35*5$  and  38*8$  respectively  for  the  bare  soil  and  the  charcoal 
surfaces.  The  differences  appear  to  be  resultant  from  temperature 
differences  more  than  from  any  other  factor. 
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The  comparative  germination  by  species  is  even  more  striking* 

R*  inerme  leading  with  44,  2$.  R*  laeustre  has  25,3 4  and  R*  viscosissimum 

only  5,2^ 

The  comparative  germination  by  age  of  seed  shows  no  conclusive 
difference,  the  year-old  seed  yielding  28,7 %  and  the  new  seed  21*3*4  The 
true  seed  germination  was  probably  higher  than  these  figures,  since  the 
count  includes  only  the  plants  which  grew  to  sufficient  size  to  permit 
positive  identification  as'  Ribes, 

£»  LhAff-AREA  LIVE-STEM  STUDIES 

1,  Definition 

Described  on  page  212  of  the  1927  Annual  Report, 

ID*  methods 

Described  on  page  212  of  the  1927  Annual  Report, 

III*  Results 

Circular  scales  for  the  measurement  of  leaves  of  R*  viscosissimum, 
R„  laeustre  and  R*  inerme  have  been  made  in  preceding  years. 

Sufficient  leaves  of  R*  netiolare.  were  gathered  and  pressed  in 
1929  to  make  a  similar  scale  for  the  measurement  of  the  leaves  of  that 
species.  These  measurements  are  now  in  progress  and  by  the  end  of  the 
present  winter  a  leaf  scale  for  each  of  the  common  species  of  northern 
Idaho  should  be  available, 

F,  ThW^RATURE-MO  I STURE  IKVESTI  GATIQMS 

1,  Definition 

To  isolate  and  to  measure  the  effects  of  the  various  site 
factors  upon  the  germination  and  growth  of  the  four  common  species  of 
Ribes  in  white-pine  stands 

II*  Methods 

This  is  primarily  a  study  of  forest  soil  temperatures,  as  they 
pertain  to  the  germination  and  growth  of  Ribes,  The  changes  caused  by 
different  types  of  logging  were  particularly  investigated.. 
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Thermocouples  and  galvanometer  were  the  instruments  used 
for  measuring  these  temperatures. 

The  temperature  measurements  were  taken  at  the  point  where 
duff  and  mineral  soil  meet*  It  had  already  been  determined  that  most 
of  the  dormant  Bibes  seeds  are  located  at  that  ooint  in  the  soil. 

section. 


Records  of  preceding  years  indicated  that  certain  general 
effects  were  the  result  of  certain  factors  hut  these  factors  had  not 
been  sufficiently  isolated  for  measurement* 

III*  Results 

Dense  virgin  stands  of  white  pine  were  selected  near  Harvard, 
Idaho  and  near  Headquarters,  Idaho,  ‘Both  of  these  areas  were  recorded 
preceding  and  following  clear-cut  logging  to  secure  an  absolute  measure¬ 
ment  of  the  canopy's  insulation  at  several  points* 

The  temperature  at  the  point  of  contact  between  duff  and 
mineral  soil  was  taken* 

1»  Before  the  logging  was  initiated* 

2*  After  the  timber  canopy  was  removed. 

3*  After  the  duff  was  loosened  from  its  naturally  compact 
condition* 

4.  After  the  undisturbed  duff  was  lightly  burned, 

5*  After  the  top  duff  was  removed, 

G,  After  all  the  duff  was  removed, 

Hot  all  of  the  six  conditions  were  necessarily  recorded  at 
each  selected  spot, 

!  t  ifi  -  noted  r 

Graphs  No*  5  to  8  show  the  results  of  these  investigations. 

Graph  No*  6,  which  shows  the  records  at  Harvard,  Idaho,  also  includes 
a  record  made  at  the  same  spot  two  months  later  than  the  record  made  in 

July*  This  later  record  shows  that  seasonal  effects  upon  the  temperatures 
beneath  undisturbed  duff  are  much  less  marked  than  upon  the  temperatures 
where  the  duff  has  been  disturbed  or  changed. 

This  graph  shows  that  in  July  the  canopy  (40-year  white**pine 
stand)  held  the  maximum  temperature  to  13,3°  C*,  while  the  removal  of 
that  canopy  brought  the  temperature  to  19*7°  C,  Therefore  this  canopy 
gives  6*5®  C*  of  insulation  to  the  base  of  the  duff.  The  mere  loosening 
of  the  duff  at  this  same  point  raised  the  temperature  an  additional  7°  c. 
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By  li^itly  burning  the  undisturbed  duff,  it  was  found  that 
the  basal  duff  temperature  was  increased  by  18,5°  C. ,  although 
scattered  clouds  caused  intermittent  sunshine  from  10j45  ;„„m»  until 
evening,  The  burning  actually  -causes  a  much  greater  difference* 

The  top  duff  was  removed,  and  an  increase  of  36, 5°  C*  was  obtained, 
althou^i  scattered  clouds  interfered  from  9  a,m*  until  12;  20  p*m» 
Intermittent  cloudiness  greatly  lowered  the  maximum  temperatures 
during  the  taking  of  some  of  these  records  at  Harvard* 

This  graph  of  records  beneath  a  40-year  stand  shows  less 
striking  results  than  those  obtained  under  the  older  stand  near  Head¬ 
quarters,  Idaho, 

Graphs  Ho*  7  and  8  show  the  temperatures  on  the  opposite 
east  and  west  slopes  of  a  sharp  ridge,  beginning  with  the  virgin 
mature  stand  and  ending  with  the  bare  and  burned  slopes  after  clear- 
cut  logging.  This  setting  is  shown  in  photographs  \*  770  and  771 
of  this  report. 

The  removal  of  the  forest  canopy  caused  the  temperature  to 
increase  by  10°  C,  on  the  east  slope  and  14°  C*  on  the  west  slope* 

The  removal  of  the  top  duff  caused  a  further  increase  of 
30°  C*  on  the  east  slope  and  20°  C*  on  the  west  slope, 

The  removal  of  the  basal  duff  caused  a  further  increase  of 
5°  C»  on  the  east  slope  and  of  1°  C*  on  the  west  slope* 

By  lightly  burning  the  undisturbed  duff  after  the  removal 
of  the  canopy  an  increase  in  temperature  of  55°  C#  en  the  east  slope 
and  40°  C,  on  the  west  slope  was  obtained* 

It  is  noted  that  the  highest  temperatures  on  the  east  slope 
occurred  between  11  a*m*  and  12*50  p*m„  while  the  maxima  on  the  west 
slope  were  from  1  to  4  p.m* 

The  Clearwater  Timber  Company  has  at  Headquarters,  Idaho, 
established  a  system  of  forest  management  controlling  an  area  of 
several  thousand  acres.  This  partial  cutting,  on  forestry  principles, 
has  been  completed  on  some  1500  acres  immediately  adjoining  the  town* 
Portions  of  this  area  have  been  logged  to  a  minimum  diameterodf  X4,! 
D»B,H*  and  other  parts  to  a  minimum  of  l?** 
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Graph  No*  9  shows  the  temperatures  in  the  densest,  the 
average  and  the  most  open  parts  of  the  14J1  cutting  area*  with  the  typical 
temperature  beneath  similar  virgin  stands  of  the  vicinity  for  ccmparsion. 
These  are  shown  on  the  lower  part  of  the  graph  with  the  duff  undisturbed 
and  on  the  upoer  part  of  the  graph  with  duff  which  had  been  disturbed, 

The  effect  of  duff  disturbance  is  measured  between  the  corresponding 
curves  on  the  lower  and  upper  parts  of  the  graph. 

Graph  So*  10  shows  the  same  data  on  the  l?*5  cutting  area,  with 
the  duff  undisturbed. 

These  several  graphs  show  that  the  soil  temperatures,  follow¬ 
ing  clear-cut  logging*  reach  maximum  temperatures  of  from  25°  to  55°  0* 
on  the  unburned  areas  while  the  corresponding  temperatures  on  the  partial 
cutting  areas  are  from  16°  0.  to  45°  C#  Except  in  the  most  open  parts 
of  these  partial  cutting  areas*  sustained  temperatures  exceeding  25°  Gl¬ 
are  very  unusual. 

The  data  thus  far  gathered  show  practically  no  Bibes  seedlings 
starting  in  these  partial  cutting  areas*  There  is  a  possibility 
that  a  practicable  forest  management  plan  which  will*  in  itself.*  prevent 
the  growth  of  Bibes,  can  be  developed  from  these  and  additional  data 
along  similar  lines* 


@£i ,j  srfi  v  ■■■:/  •  adi^ewoda  <?  #oli  dosiO 

r^ox:  vt  rr - r V-  .  '  •  r  ni  •.  •:  »--i  edi  to  adiag  aeqo  jaws  to  to  sgaiova 

.noiexaiaoo  *iot  xtflaioxv  to  :i  atoshaf  cirilv  tjslxmis  dctesnscf  om*  «•■>••*»* 

;-  d  ..  to  'vo  <br*q  lewrol  &di  do  mode  ora  ©sad? 

,i xtotoid  ae©i  r. ., ■:(.  doidw  ttsd  ifctiw  dyaig  «**  **0  ilea  isaqxr  to  xro  fins 
:,::J.ir(,qz&rtOQ  tor  i-tna&bm.  ?±  doassfavtalb  Ylitb  to  Jtots  sdT 

, do .  ..t'-  9di  to  &■  ir.zq  raqqsr  £>o&  rmol  edi1  no  aevroo 

j  v  r  v..  ,  jjjo  lX'l  to  no  .to^.  ■••&:••:  to.  aworfa  01  0<M  dz£T~: 

ibwHuvaihass  Tixrf)  srfi 

-v.'ollot  JUGriBieqaiSt  Xioa  add'  dadd  woda  edqjrrs  Xsiavea  ®asd*E 

r  *ee 

itota*'  add  no  swinte-r..  inset  §nXjbfloq8®4riob  to  ©lido  a&ora  b&arifdasj  oai  no 
strarr  n®r  -.  iiom  torr  rt  r  ;;-odxS '  .0  °3£  ctf  ,Q  °cl  arort  at*  s&szb  $ati3sm 
»  t"&  Orta  Sttilfosi  Isxdirsq  aaadi*  to 

^Xdnajtour  ^isv  sib 

a^ciXtoa  a  toil  on ’  ^X'isoJto  :xq  woda  ' bsiQdtsg,  %&1  a xrdi  BtfaVtoX 

.■dilidiasoq  a  ax  antsdT'  *ajssTS  Xaltasg  sssdd  al  gnlixiaJ a 

^tXsa  ai  fcIXiw  doidw  neXq  taafflfcgfiaaai  iasiox  &  t&dt 

■  >ri  ■  ■  I 

^asaiX  “isilmia  gnols 


i 


Q,  SOIL  ACi:  ITY  INVESTIGATIONS 


I,  Definition 

To  measure  the  soil  acidity  in  white-pine  stands  to 
determine  any  possible  relations  which  may  exist  between  the 
occurrence  of  Ribes  and  said  soil  acidity* 

II. .  Methods 

The  quinhydrone  potentiometer  (louden)  was  used  for  mak¬ 
ing  determinations  in  acidity. 

The  technique  of  making  these  determinations  was  outlined 
in  entire  detail  by  Dr,  Bollen  of  the  Agricultural  Chemistry  Depart¬ 
ment  of  the  University  of  Xu.aho*,  These  directions  were  followed  to 
the  letter.  To  still  further  check  these  determinations,  34 
determinations  were  made  coincidentally  on  the  quinhydrcne 
potentiometer  and  on  the  standard  hydrogen  ion  apparatus.  This 
work  was  done  by  Dr*  Bollen,  G*  L,  Luke  and  the  writer, 

Fifty-eight  determinations  of  acidity  were  made  in  the 
Clearwater  region*  Six  of  these  were  on  burned  soils,  the  remainder 
on  varied  unburned  soils* 

The  acidity  of  the  burned  soils  appears  as  variable  as 
that  of  the  unburned  soils,  lo  consistent  relation  appears  between 
fire  and  increased  soil  alkalinity* 

The  average  acidity  of  52  unburned  soils  was  5*92.  The 
average  of  6  burned  soils  was  6*36,  The  range  of  acidity  in  the 
unburned  soils  was  from  5,33  to  6,69,  while  the  range  in  the  burned 
soils  was  from  5,67  to  6*77* 

No  soil,  even  immediately  after  a  heavy  burn,  with  much 
asain  the  sample,  was -alkaline* 

This  study  apparently  yielded  no  results. 
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Clear  Cut  Logging 


W.  772  Without  fire  following  logging. 


W,  412  With  fire  following  the  logging.  Inception  of  new  Ribes  in  large 
numbers  usually  follows  either  procedure. 
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Clear  Cut  Logging 


W.  770  Sast  Slope. 


W.  771  West  Slope.  These  are  taken  at  the  point  where  the  temperature 
records  shown  in  Graphs  7  and  8  were  taken.  Nothing  hut  cull 
trees  were  left  standing  after  logging. 


Logging  to  I7‘s  Diameter  Limit 


W.  765  Typical  virgin  stand  "before  logging* 


W»  763  Typical  partial  cutting  area  with  17M  diameter  limit 


tK&m 


Logging  to  17”  Diameter  Limit 


W«  762  Showing  local  area  with  maximum  proportion  of  the  stand  remaining. 


W.  764  Sho Vving  local  area  with  minimum  proportion  of  the  stand  remaining. 


REPORT  ON  CHECKING  RISES  IRAQI CATION 

IN  ISLAND  1MPIRS,  1929, 

By 

H*  N.  Putnam, 

Associate  Pathologist. 

INTRODUCTION 

The  year  1929  saw  the  first  large  scale  application  of  streanr 
type  eradication  of  Ribes  in  north  Idaho  in  which  chemicals  were  used. 
Correspondingly,  it  was  necessary  for  the  first  time  to  institute 
checking  of  streanrtype  eradication.  Also  for  the  first  time  the 
checking  was  done  by  an  independent  project,  which  had  for  its  chief 
aim  the  determination  of  the  effectiveness  of  the  Ribes  eradication 
expressed  in  terms  of  pine  protection,  rather  than,  as  neretofcre,  the 
efficiency  of  the  Ribes  eradication  work  itself. 

The  study  of  effectiveness  of  control  is  conducted  along  two 
general  lines,  one  of  which  deals  with  the  effect  of  Ribes  eradication 
upon  the  Ribes  population,  and  furnishes  the  field  of  application. 

The  second  is  concerned  with  the  effect  of  the  surviving  Ribes  upon 
the  action  of  the  rust. 

This  report  covers  the  work  done  under  the  first  heading, 
namely,  the  effect  of  Ribes  eradication  upon  the  Ribes  population. 

v&co  rd:L  Tie  is  oxi  pi  c  *. 

PURPOSE 

The  purpose  of  checking  is  two-fcld:  to  determine  (1)  how 
many  and  under  what  conditions  Ribes  are  left  after  eradication,  and 
(2)  the  effect  cf  eradication  upon  the  Ribes  population,  particularly 
with  reference  to  the  best  time  for  re-eradication. 

:  LOCATION  OF  WORK 

The  following  areas  were  checked  in  1929: 

1.  Areas  eradicated  in  1929  on  the  lands  of  the  Clearwater  Timber 
protective  Association,  Idaho,  on  the  North  and  South  Forks  of  Reed's 
Creek,  and  on  Alder  Creek. 

2.  Areas  eradicated  in  1929  on  the  holdings  of  the  potlatch  Timber 
Protective  Association,  Idaho,  namely,  East  Fork  of  Potlatch  Creek,  Gold 
Creek,  Deep  Creek  and  Meadow  Creek. 
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3.  Areas  on- Lamb  and  Binarch  Creeks,  Xaniksu  National  lorest,  Idaho, 
eradicated  in  1926  and  re-eradicated  in  1928* 

4.  Savenac  Nursery,  Haogan,  kantana,  eradicated  in  1928  and  re- 
eradicated  in  1929. 

OHGAfflZATZQN  OF  KOBE 

A*  Methods. 

Two  general  methods  were  used  in  the  checking  work:  (1)  by 
permanent  plots,  and  (2)  by  temporary  plots.  These  are  discussed  as 

follows: 

i — i — r~f — I — H — I — 1 — i — I — p — ’ — t~i  i--f  •  t  t  — 

1.  permanent  plots.  Permanent  plots  were  located  at  right  angles  to 
stream  flow  at  20-chain  intervals  on  the  main  streams,  by  means  of  a 
stream  traverse  surveyed  with  compass  and  chain.  Each  plot  was  13.2 
feet  or  the  width  of  two  square  milacres  wide,  and  as  long  as  the  width 
of -the  stream  type.  This  constituted  a  1  per  cent  check  of  stresen 
type. 

Plots  were  established  before  eradication,  and  care  was 
taken  to  mark  then  in  such  a  manner  that  they  would  not  he  found  by  the", 
eradication  forces.  The  accompanying  data  sheet  No.  15  shows  the  type 
of  data  taken.  It  may  he  noted  that  space  is  provided  for  five 
recordings  on  each  plot. 

The  following  diagram  will  show  the  procedure  followed  in 


numbering  the  fiihes  by. milacres  containing  them. 
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For  example,  if  a  R.  petiolare  "bush  was  found,  in  milacre  No, 

8,  it  would  be  called  R.  petiolare  8,  If  the  next  clump  was  in  11 
it  would  he  called  K.  petiolare  11.  Small  stakes  on  the  center  line 
were  set  at  10-link  or  6.6-foot  intervals  and  marked  1,  2,  3,  4,  etc., 
reading  from  left  to  right.  After  eradication  the  plot  was  marked  by 
larger  permanent  stakes.  It  is  our  intention  to  re-examine  these 
plots  at  yearly  intervals  for  several  years. 

2.  Temporary  plots.  After  eradication  streams  not  checked  by  the 
permanent-plot  method  were  checxed  by  temporary  plots  similar  in  size 
to  the  permanent  plots  but  at  5- chain  intervals.  This  constituted  a 
4  per  cent  check  of  stream  type..  The  information  was  taken  on  form 
No.  40.  On  the  back  of  this  form  a  sketch  map  was  made  showing  the 
stream  checked,  its  tributaries  and  the  location  and  number  of  check 
plots. 

Information  obtained  on  checking  was  turned  over  to  the  camp 
boss  concerned  with  recommendations  as  to  whether  or  not,  in  the  opinion 
of  the  checker,  the  stream  type  was  satisfactorily  eradicated  of  Eibes. 

B.  personnel  Baployed 

The  field  force  consisted  of  four  members  of  the  permanent 
personnel  and  four  temporary  assistants.  These  men  devoted  all  or  part 
of  their  time  to  this  project. 

RESULTS  OF  'frQRK 

The  results  ox  checking  on  areas  eradicated  in  1929  are  shown 
following. the  report  on  the  eradication  area  concerned.  Results  of 
checking  on  Lamb  and  B inarch  Creeks  and  certain  general  results  are 
shown  here. 

A.~Statement  of  Checking  performed. 

Table  No.  1  constitutes  a  statement  of  all  checking  performed 
in  1929*  In  the  temporary  plot  columns  are  included  only  the  final  check 
plots,  and  not  first  checking  done  on  areas  which  had  to  be  re¬ 
eradicated  and  again  checked.  In  the  grand  total  is  shown  only  those 
permanent  plots  which  were  checked  in  1929. 
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TABLE  NO.  1. 

STATBMMT  OF  AMOUNT  OF  CHECKING  DOME  IN  INLAID  EMPIRE,  1929 


The  reasons  for  survival  of  £ibes  found  by  the  checkers  on 
eradicated  areas  of  tne  two  timber  protective  associations  have  been 
classified  as  shown  in  Table  No.  2.  The  information  under  11  Chemi cal 
Eradication”  concerns  E.  petiolare  while  under  !!Hand  Eradication”  R. 
la  ensure  only  hae  been  so  classified* 

TABLE  IQ.  2. 

CLASSIFICATION  OF  REASONS  IDE  SURVIVAL  OF  R.  PETIOLARE  AND 

R.  LACPSTRE  FOLLO' TNG  ERADICATION'  * 


[Type  of 
(Information 

Chemical  Eradication 

Hand  Eradication  | 

Basis 

Total) 
Mi  ss 

[Insuf  • 

|  Spray 

Under  Water  J 

When  Sprayed' Basis 

Total 

Miss 

In  com-  1 
plete  pull  j 

Per  cent  of 
bushes 

227 

bushes 

41^6 

1656 

2,444 

bushes 

90$ 

1056 

Per  cent  of 
feet  L.S. 

4,112 

F.L.S. 

69#  j 

22$ 

8$ 

37,487 

F.L.S. 

92$ 

8$ 

Ave.ft.L.S. 
per  bush 

29 

10 

9 

1  | 

16 

12 
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The  term  "Total  Miss"  as  used  in  Table  No.  2,  means  that 
bushes  so  classified  were  not  found  by  the  eradicators.  The  terms 
"Insufficient  Spray"  and  "Incomplete  pull"  mean  that  the  bushes  were 
found  but  unsuccessfully  eradicated.  All  of  these  terms  express  the 
human  element  in  eradication  and  are  avoidable. 

The  term  "Under  H'ater  When  Sprayed"  includes  growth  from 
portions  of  stems  under  water  when  sprayed.  When  the  water  receded, 
leaves  formed  on  these  portions  although  the  rest  of  the  plants  were 
killed.  This  is  an  unavoidable  si  tuation  when  the.  water  is  high.  The 
most  effective  time  of  spraying  in  such  situations  is  after  the  water 
has  receded. 

It  is  evident  from  Table  No.  2  that  a  much  higher  per  cent  of 
bushes  surviving  eradication  occurred  as  missed  bushes  under  hand 
eradication  of  £.  lacustre  than  under  chemical  eradication  of  R.  petiolare. 
A  possible  basis  for  explanation  lies  in  the  fact  that  R.  petiolare 
commonly  was  found  as  clumps  while  R.  lacustre  occurred  as  scattered 
bushes  and  consequently  were  harder  to  find. 

In  regard  to  missed  R.  petiolare  bushes,  a  few  instances  were 
noticed  during  the  season  where  entire  eradication  strips  were  missed. 

A  crew  would  stop  spraying  at  a  certain  string  line  at  the  end  of  the 
day  and  the  following  morning  inadvertently  start  spraying  at  the  wrong 
string  line.  This  was  easy  to  do  because  the  effect  of  the  previous 
day  *  s  spraying  would  not  show  up  and  all  bushes  looked  alike  because 
the  dew  would  still  be  on.  This  oversight  could  be  avoided  by  better 
marking  the  end  of  the  sprayed  area* 

In  Table  No.  3  the  "Total  Misses"  have  been  classified  accord¬ 
ing  to  shading. 
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TABLE  MO*  3. 


BUSSES  TOTALLY- MX SS&0 -CLASSIiFI JO)  ACCORDING-  TO  SHADING- 


Type  of  Eradication 

B  a  s  i  s 

L  S  h  a  d  i  i 

Bushes  or 
F.L'.S. 

(Open, 

1, 

[ 2  Shade 

1  g  | 

j  Snade  j 

Chemical  Eradication 
j>  of  total  missed  bushes 

97  bushes 

J  eoj 

24^j 

1 

i6 a 

jo  of  total  missed  F'.L*S* 

2,829  ff.L.S* 

48% 

34%  j 

\  18% 

Average  F.L.S.  per  missed 
bush 

42  | 

32 

Hand  Eradication 

jo  of  total  missed  bushes 

2,204  bushes 

m\ 

6H\ 

1 

00 

j>  of  total  missed  F.L«S» 

34,528  M . L »  • 

14^ j 

75%  1 

11%| 

Average  E.L.S.  per  missed  | 

bush 

J 

1  I? 

17  | 

i  10 

An  examination  of  Table  No.  3  shows  the  following  facts: 


1*  The  lowest  per  cent  of  misses  "by  the  chemical  eradicators  was 
in  the  shade,  while  in  hand  eradication  the  lowest  per  cent  was  in  the 
open*  Necessarily  these  figures  are  Based  on  findings  after  eradication. 

To  be  truly  significant  we  should  also  have  the  corresponding  ratios 
of  bushes  growing  in  the  different  degrees  of  shading  before  eradication. 

2.  It  may  be  observed  that  the  smallest  bush  missed  on  chemical 
eradication  was  in  the  open  while  on  hand  eradication  it  was  in  the 

shade* 

From  data  on  the  permanent  check  plots,  we  have  derived  an 
average  figure  showing  the  feet  of  live  stem  of  R.  petiolare  and 
R»  lacustre  per  square  foot  of  actual  area  occupied  by  Ribes*  The 
figures  are  shown  below. 

Total  actual  area  of  R.  petiolare  =  14,540*6  sq.  feet. 

Total  F.L.S*  of  R.  petiolare  on  above  area  s  143,562  i’.L.S. 

143,562  «  9.8  Jf.L.S.  of  R.  petiolare  per  sq.  ft.  of  actual  area. 

14,540.6 

Total  actual  area  of  R.  lacustre  =  2,333,8  sq.  ft. 

Total  J.L.S.  of  R.  lacustre  =  35,278  F.L.S. 

35,278  =  15.1  F.L*S.  of  R.  lacustre  per  sq.  ft.  of  actual  area. 

2,333.8 
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These  factors  of  feet  of  live  stem  of  different  Ribes 
species  per  square  foot  of  actual  area  will  be  very  useful,  we  are 
planning  on  using  the  sauare  foot  of  actual  area  as  an  infection 
factor,  hence  any  well-founded  factor  of  feet  of  live  stem  per 
area  unit  will  constitute  a  transition  factor  between  feet  of  live 
stem  and  infection  data,  as  well  as  an  aid  in  estimating  feet  of 
live  stem. 

B.  Results  of  Checking  on  Lamb  and  Bihar ch  Creekg,  Xaniksu  National 

Forest,  Idaho. 

Certain  areas  on  Lamb  and  Binarch  Creeks  were  eradicated  by 
hand  in  1926  and  portions  were  re-eradicated  by  hand  in  1928. 

Table  No.  4  shows  the  results  of  checking  on  these  areas. 

TABLE  IQ.  4. 

RESULTS  OF  CHECKING  OH  LAMB  AND  BINARCH  CREEKS,  KANIKSU  NATIONAL  FOREST , 

IDAHO. 


Eradication 

Number  j 

Ribes  F.L.  S.  per  Acre  ~~\ 
After  Eradication  i 

Type 

Status 

(plots 

Mil-  j 
acres 

iR.inerme 

R.lacustre 

Total! 

r- - 1 

J  Stream 

Eradicated 

1926 

18  | 

l  i 

|2,460| 

1,557 

114 

1 , 671 j 

Stream 

Eradicated 
1926,  1928 

117 

2,688 

U6 

92 

208 

Upland 

Eradicated 

1926 

i  ! 

| 5 , 800  j 

0 

20 

20  j 

Upland 

Eradicated 
1926,  1928 

.  i 

L . L,i 

1  1  ' 

3,290 

0 

0 

o 

It  is  apparent  from  Table  No.  4  that  the  great  bulk  of  Ribes 
left  after  eradication  was  found  in  the  stream  type.  It  is  also  evident 
that  the  1928  eradication  was  chiefly  effective  in  the  reduction  in  the 
amount  of  R.  inerme  in  the  stream  type. 

C.  Results  on  Q-ther  Areas  G necked. 

The  results  of  checking  at  Savenac  Nursery,  Montana  and  on 
the  eradicated  areas  of  the  Clearwater  and  Potlatch  Timber  protective 

Associations  are  shown  following  tne  reports  on  eradication  on  the 
respective  areas. 
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FUTURE  FLAKS 


It  is  expected  that  checking  in  1930  will  follow  much  the 
same  plan  as  that  used  in  1929.  However,  it  is  planned  not  to  do  any 
checking  by  temporary  plots  until  the  eradication  work  is  completely 
finished.  Checking  to  find  out  how  well  the  men  are  doing  the  work 
will  and  should  be  detemined  by  men  on  the  eradication  projects. 
Checking  by  men  on  the  '‘Damage  to  Fine®  project  will  be  done  to  form 
a  basis  for  evaluating  the  work  accomplished  in  terms  of  pine  protec¬ 
tion* 


COSTS 

The  costs  for  the  entire  calendar  year  for  the  Damage  to 
pine  project  Mo.  4.2  is  shown  below.  This  includes  the  cost  of  checking 
and  damage  to  pine  study  plots. 

TABLE  HO*  5. 

COSTS  OF  PROJECT  4,2  FOR  193S 


;  Item 

.Cost 

[per  Centj 

I  of  Total  i 

1  Salaries 

$7,494,51 

!  72, 6  | 

] Subsistence 

1,625.93 

15,8  ! 

| personal  Auto( 

683.15 

6.6 

Other  Travel  ■ 

298.27 

;  2.9 

Equipment 

193.90, 

|  ..  1-9.J 

Mi  scellaneous 

21,50 

0.2  I 

Total 

1i0, 317.26 

I  100.0  i 

The  salary  item  forms  a  high  per  cent  of  money  spent  on  this 
project  because  it  includes  a  large  part  of  the  time  of  three  members 
of  the  permanent  personnel  for  the  entire  year* 

There  is  shown  below  an  estimate  of  the  money  expended  on 
each  of  the  two  major  divisions  of  this  project.  Owing  to  the  fact 
that  work  was  done  on  each  part  by  the  same  men  at  different  times 
throughout  the  summer  it  was  impractical  to  segregate  items  very 
accurately.  The  estimate,  therefore,  is  simply  a  conscientious  approxi¬ 
mation* 


Estimated  cost  of  checking  - 
Estimated  cost  infection  plots 
Total 


-  $2,000.00 
-  8,317.26 

$10,317.26 
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RISES  ERADICATION  IN  HORTH  IDAHO- 

By 

C.  C.  Strong, 

Associate  Forester. 

She  activities  of  the  experimental  Ribes  Eradication  project 
in  the  Inland  Bnpi re,  although  varied  in  nature  and  function,  are  all 
aimed  at  the  common  object,  namely,  development  of  the  most  effective 
end  cheapest  method  of  destroying  Ribes  in  stands  of  white-pine  timber 
or  in  and  around  forest  nurseries  where  white  pine  is  grown  for 
planting  purposes*  Cooperative  Ribes  eradication,  first  undertaken 
at  Big  Creek  on  the  Priest  Lake  Timber  Protective  Association  in  1928 
and  enlarged  on  the  potlatch  and  Clearwater  Timber  Protective 
Associations  in  1S29,  is  the  first  instance  of  Ribes  eradication  for 
purely  protective  purposes.  The  Ribes  eradication  project  has  taken 
the  lead  in  (1)  development  of  Ribes  eradication  methods  and  (2) 
assisting  private  and  state  timber  owners  in  instituting  Ribes  eradica¬ 
tion  on  a  control  basis  to  protect  their  own  white-pine  timber  against 
damage  by  blister  rust. 

In  1929,  plans  for  the  Ribes  Eradication  project  were  made  to 
include  tnose  activities  which  had  an  immediate  bearing  on  the  most 
urgent  problems.  In  view  of  the  previous  decision  to  institute  Ribes 
eradication  in  stream  type  only  as  the  first  step  in  controlling 
blister  rust,  it  was  felt  that  experimental  Ribes  eradication  on  other 
than  stream  type  could  be  suspended  for  1929  in  favor  of  more  urgent 
experimentation.  It  should  be  borne  in  mind  that  stream  type  includes 
that  area  immediately  bordering  streans  and  perpetually  damp  places 
where  in  most  cases  an  abundance  of  Ribes,  highly  susceptible  to 
blister  rust,  grow.  Destruction  of  Ribes  from  stream  type,  it  was 
felt,  would  remove  so  much  of  the  hazard  from  blister  rust  that  the 
disease  might  never  become  established  in  many  places  if  Ribes  were 
not  destroyed  in  time.  Furthermore,  even  if  the  rust  did  become 
established  the  destruction  of  such  a  high  percentage  of  the  most 
susceptible  Ribes  might  result  in  very  little  future  damage  to  pine 
by  the  disease.  Hence,  in  the  following  eradication  reports  the 
acreage  shown  as  actually  worked  includes  only  stream  type  except 
where  contrary  procedure  is  specifically  stated.  Also  acreages  of 
white-pine  timber  shown  as  protected  will,  in  all  cases,  include  only 
that  area  drained  by  streams  flowing  through  or  contiguous  to  the 
stream  type  worked. 

In  all  cases  methods  employed  at  the  beginning  of  the  1929 
season  by  any  project  were  those  most  Mghly  developed  for  similar 
work  in  the  past.  So  much  has  been  written  in  previous  reports, 
especially  in  the  1928  report  of  the  Western  Office,  about  hand-pulling 
methods  that  very  little  further  explanation  regarding  the  same  was 
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felt  necessary  in  the  1929  reports.  In  the  case  of  spraying,  both  by 
knapsack  and  power,  the  methods  are  described  in  detail  in  two  1929 
reports  by  H*  E.  Swanson. 

Establishment  of  cooperative  Ribes  eradication  on  the  lands 
of  the  Potlatcn  and  Clearwater  Timber  Protective  Associations  offered 
one  problem  rather  difficult  of  solution.  A  relatively  large 
percentage  of  the  acreage  within  the  white-pine  portions  of  the  two 
associations  is  owned  by  people  who,  because  they  are  financially 
unable,  have  no  concern  or  because  their  lands  may  be  heavily  populated 
with  Ribes  and  have  little  or  no  white  pine,  will  not  cooperate  at 
the  present  time  in  financing:  Ribes  eradication.  Other  owners  were 
willing  to  help  protect  their  own  lands  but  were  reluctant  to  assume 
the  burden  on  other  areas  which,  of  course,  would  have  to  be  worked  if 
full  protection  was  to  be  afforded  all  areas  within  a  particular 
drainage.  It  was  partially  for  the  reason  mentioned  that  the  Federal 
Government  consented  to  spend  two  dollars  for  each  dollar  spent  by 
private  owners  in  protecting  such  areas  from  damage  by  the  rust  instead 
of  expending  appropriations  for  cooperative  work  on  the  usual  "dollar 
for  dollar"  basis. 

Reports  on  the  various  activities  of  the  eradication  projects 
were  written  by  the  persons  who  supervised  the  work  in  the  field 
except  in  cases  where  the  men  who  supervised  the  field  work  were 
temporarily  absent  or  assigned  other  duties.  The  reports,  in  the 
order  in  which  they  appear  are  as  follows: 


1.  Methods  Enployed  in  Chemical  Eradication  of  Ribes .  C»  C.  Strong 

2.  Methods  of  Chemical  Eradication . . . . .  H.  E.  Swanson 

3.  Records  of  performance  of  Motors  Used  and  Results  of 

Test  Runs . . . . .  B.  A.  Ganoung 

4.  Knapsack  Spraying  Equipment  PLeport,  1929 . .  J.  F#  Breakey 

5.  Experimental  Stream  Type  Re- eradication .  H*  F.  Geil 

6.  Re* eradication  of  Ribes  by  Hand  pulling  Methods,  Idaho , 

1929 . . . .  . .  C.O.Peterson 

7.  Experimental  Application  of  Ribicides . . .  C*C. Strong 

W.G.  Guernsey 
H.R.Offord 

8.  P re- eradication  Survey  on  private  and  Federal  White- 

Pine  Lands . .  . .  W.G.  Guernsey 

9.  Cooperative  Local  Control,  Clearwater  Timber  pro¬ 

tective  Association .  B.  A*  Anderson 

10.  Results  of  Checking  on  the  Areas  Eradicated  of 

Ribes  in  the  Clearwater  Timber  Protective 

Association,  Idaho,  1929 . - .  H.N.putnam 
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$.  G.  Guernsey 


H.  H.  put  nan 

The  report  on  "Experiments  With  Spraying  Methods  and 
Equipment,  Morro  Creek,  California'*  by  H.  E.  Swanson  appears  under 
the  " General"  heading  near  the  end  of  the  1929  annual  report  of  the 
Western  Office. 
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11.  Cooperative  Local  Control,  Potlatch  Timber  pro¬ 

tective  Association. . . .  . 

12.  Hesults  of  Checking  on  the  Areas  Eradicated  of 

Ribes  in  the  Potlatch  Timber  Protective 
Association,  Idaho,  1929 . 


65 


.  ...  .  . 

*0  -1  •  •  . —  .aoli&iooaak  sv.iito.atf 

“io  ba oibaa®, '  9&sik.  s'ii  00  gaiatoariQ  lo  acHuaeE  .SI 
9-vi.&&9Jo?ii  Tad  ml  -  floielio^  Ssjij  kz  s&cf  x£ 

;cs0Jxry  .1  .£  . . . . ,.  ,fofitEx>l  <aoxitei;>oaaA 

.  {su;  tftodito*  liiin  stfaami’xscxS.”  00  i-iocai.  pdv 

■i:.h:  y..  -:  aosi.swc  •  •  y.rf  "-lift'iolilsG  ,  oixc;..  c .  ..■oC. 

sriit  r.;:c  :!'Jocz'~  Imnas,  <■<:■< l  .  lo  ®di  rusaa  I'ls-xaxs-r  '  adi  . 

.eoxilC  yxsiae." 

■ 


■ 

' 

■ 


METHODS  EMPLOYED  IH  SRADI  CAJIM  RIBES  BY  APPLYING 

TOXIC  SPRAYS 


By 

C.  C»  Strong, 

Associate  Forester. 

Some  eradication  of  Ribes  by  means  of  applying  toxic  sprays 
was  done  by  each  eradication  project  in  north  Idaho  in  1929,  The 
amount  of  such  work  depended  upon  conditions  encountered.  The 
activities  of  each  .project  are  necessarily  reported  separately.  In 
order  to  prevent  dupli cation  regarding  spraying  methods  used  the 
following  description  is  here  inserted  rather  than  in  each  report. 

It  is  the  aim  to  make  this  description  of  methods  used  apply  to  all 
projects  except  where  special  experiments  made  necessary  a  system  or 
method  peculiar  to  that  project  only.  In  that  case  detailed  descriptions 
accompany  the  project  report  involved. 

As  men  reported  for  duty  they  were  placed  on  hand-pulling 
crews  until  they  were  familiar  with  the  aims  and  purposes  of  the  opera¬ 
tion  and  acquainted  with  the  various  species  of  Ribes.  In  the  region 
where  work  was  being  done  R.  petiolare,  R.  lacustre  and  R.  inerme 
bushes  grow  intermingled  hut  R.  petiolare  bushes  occur  usually  in  heavy 
concentrations  while  bushes  of  the  other  two  species  grow  more  or  less 
singly.  All  jl.  lacustre  and  R.  inerme  bushes  were  hand  pulled,  chiefly 
because  no  chemical  had  yet  been  found  which  would  kill  these  bushes 
at  a  cost  which  was  not  prohibitive.  R.  petiolare  bushes  are  killed 
by  applying  a  spray  the  basic  component  of  which  is  sodium  chlorate 
(NaClC^).  Atlacide,  basically  calcium  chlorate  and  calcium  chloride, 
is  very  effective  when  applied  to  this  species.  Hand  pulling  was  the  only 
operation  on  areas  having  no  R.  petiolare.  On  areas  having  R*  petiolare, 
however,  three  operations  were  necessary,  namely,  spraying,  hand  pulling 
and  (toward  the  end  of  the  season)  re-spraying  along  the  water  courses 
where  some  bushes  were  partially  under  water  when  original  spraying  was 
done  and,  hence,  not  killed. 

Because  very  few  men  were  available  who  had  had  previous 
experience  with  spraying  methods  as  means  of  eradicating  Ribes,  it  was 
possible  to  start  only  one  spraying  crew  of  5  men  at  a  time,  when  that 
crew  was  functioning  smoothly,  another  was  started  and  the  practice 
continued  until  there  was  the  proper  balance  between  spraying  and  hand 
pulling.  Matters  were  so  arranged  that  all  men  got  experience  at  both 
hand  pulling  and  spraying  during  the  season.  Both  methods  of  work  have 
been  described  so  frequently  in  previous  reports  that  they  will  not  be 
further  discussed  here  except  to  say  that  the  spraying  crew  consisted 
of  4  knapsack  men  and  a  foreman,  while  the  hand-pulling  crew  usually 
numbered  from  2  to  4  men  including  the  foreman,  depending  on  conditions 
encountered. 
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Two  types  of  spray  tanks  were  used.  One  was  the  curved- 
hack  type  with  the  canvas  back  rest  laced  to  the  two  flanges  of  the 
tank,  (This  tank  has  been  patented  by  this  office*)  The  other  type  is 
the  flat  slightly  crescent-shaped  tank  which  is  strapped  to  a 
specially  built  "Trapper-Nelson”  pack  frame.  This  latter  type,  due 
partially  to  the  lightness  and  flexibility  of  the  unit  and  partially 
to  the  usefulness  of  the  pack  frame  in  packing  chemicals  and  supplies 
to  inaccessible  .areas,  has  proven  the  better  of  the  two  types. 

The  ’’Brown  double-action  hand  pump"  proved  very  much  more 
satisfactory  tnan  the  single- act ion  pump  used  in  previous  work.  4 
few  minor  changes  will  make  it  an  excellent  pump  and  one  which  will 
stand  the  severe  treatment  to  which  spraying  equipment  is  subjected. 

Atlacide  was  the  chemical  mixture  mostly  used  for  spraying 
E.  petiolare.  It  was  made  into  a  solution  by  adding  1.4  pounds  to 
each  gallon  of  water.  The  agent  mixed  into  the  spray  to  cause  it  to 
spread  evenly  over  and  stick  to  the  leaf  surface  was  a  stock  solution 
made  by  dissolving  one  pound  ©f  flaks  glue  in  3  gallons  of  water. 

A  quantity  of  sodium  chlorate  (MaClOg)  and  calcium  chloride  (CaClo) 
was  left  on  hand  from  the  previous  season,  wherever  this  chemical  was 
used  for  making  spray  it  was  used  in  the  ratio  NaClOg  .9  pound,  CaClg 
.54  pound,  water  1  gallon.  The  usual  glue  spreader  and  sticker  was  added. 

Any  area  sprayed  less  than  one  hour  before  a  heavy  shower  was 
resprayed  because  it  was  felt  that  the  rain  would  wash  off  the  chemical 
from  the  leaves  before  the  desired  absorption  of  toxic  chemicals  took 

place.  However,  there  was  so  little  rain  during  the  1S29  field  season 
that  practically  no  respraying  from  this  cause  was  necessary. 

On  all  operations  except  the  experimental  chemical  application 
unit  at  Clark! a,  Idaho,  it  was  aimed  to  have  all  spraying  completed  by 
September  1.  It  was  feared  that  inefficiency  might  result  from  any 
spraying  after  that  date  due  to  decreasing  anabolism  in  Sibes  plants. 

Heavy  galvanized  tanks  of  10  to  14  gallons  capacity  were 
used  during  the  season  as  mixing  vessels. 
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MET  HODS  0?  CHEMICAL  ERADICATION 

By 

H.  E.  Swanson, 

Agent 

INTRODUCTION 

In  the  chemical  eradication  of  wild  currants  and  gooseberries, 
a  practical  method  of  spraying  with  knapsack  equipment  had  been  developed 
during  the  1928  season*  All  comparisons  between  work  performed  by  this 
method  with  that  performed  by  power  equipment  indicated  that  the  knap¬ 
sack  method  was  the  more  practical.  However,  in  the  heavier  concentra¬ 
tions  of  Ribes,  the  power  method  showed  possibilities  of  being  the  better. 
In  all  previous  work  with  power  spraying  equipment  problems  had  been  a 
handicap  and  had  been  detrimental  to  final  results.  During  the  1929 
season,  all  equipment  was  made  uniform,  auxiliary  motors  were  available, 
and  a  capable  mechanic  was  on  hand  to  take  care  of  any  motor  troubles 
which  arose.  The  work  was  started  on  July  1  and  completed  on  September 
6,  1929. 

PURPOSE 

The  principal  purpose  of  the  methods  project  was  to  place  power 
spraying  methods  on  a  practical  basis.  This  included  the  further  develop¬ 
ment  of  suitable  equipment  for  the  power  unit  as  well  as  the  trial  of  a 
method  of  spraying.  Subordinate  to  this  aim  were  further  studies  in 
knapsack  spraying  along  methods  of  work  and  improvement  in  equipment. 
However,  this  phase  of  the  work  was  better  taken  care  of  in  the  other 
chemical  eradication  projects  where  all  the  work  was  performed  with  knap¬ 
sack  equipment. 

LOCATION  AID  DESCRIPTION  OF  AREA 

Musselshell  Creek  on  the  Clearwater  National  forest  in  township 

35  north  and  township  36  north,  range  6  east  of  the  Boise  Meridian  was  the 
area  on  which  the  work  was  performed.  Starting  at  the  Musselshell  Ranger 
Station,  approximately  eight  miles  of  stream  type  was  worked  along 
Musselshell  Creek  itself,  leaving  the  headwaters  in  section  23,  township 

36  north,  range  6  east  to  be  worked  from  a  fly  camp  at  a  future  date. 

Seven  miles  of  this  was  worked  by  power  spraying  methods.  The  width  of 
the  stream  type  varied  from  two  chains  to  fourteen  chains,  with  the 
average  between  three  and  four  chains.  The  concentration  of  Ribes  was 
fairly  uniform  and  would  constitute  about  15$  of  a  complete  ground  cover. 
Ribes  petiolare  predominated,  with  a  scattering  of  R«  lacustre  along 

the  whole  drainage  and  patches  of  R.  inerme  at  the  lo\?er  end  of  the  area. 
The  tributaries  to  Musselshell  Greek  were  also  worked.  The  largest  of 
these,  Gold  Creek,  was  worked  with  knapsack  sprayers.  The  other 

tributaries  were  eradicated  by  hand.  The  headwaters  of  Jim  Brown  Creek 
in  sections  6  and  7,  township  35  north,  range  6  east,  and  also  in 
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the  east  half  of  section  31,  townsnip  36  north,  range  6  east  to  the 
National  Forest  boundary  was  eradi cated.  There  was  approximately  one 
mile  of  medium  concentration  of  R.petiolare  on  this  are$  which  necessitated 
eradication  by  the  use  of  knapsack  sprayers* 

A  trail  extending  the  entire  length  of  the  Musselshell  Creek 
drainage  made  the  area  accessible  for  a  pack  string. 

METHODS  ME  EQUIPMENT 

This  project  consisted  of  a  16— man  unit  which  size  is  very 
satisfactory  for  covering  an  area.  A  unit  of  this  size  has  an  advantage 
over  a  larger  unit  in  that  it  eliminates  the  necessity  of  making  frequent 
moves  of  the  entire  camp.  At  the  same  time  it  is  possible  to  work  all 
the  stream  from  the  main  camp  thus  eliminating  the  additional  cost  and 
loss  of  time  in  establishing  fly  camps. 

A.  Power  Spraying. 

1.  Advance  work.  With  the  aid  of  pre- eradi cation  maps  showing  the 
Ri be s~ concentration  on  the  area,  and  with  a  pre-survey  of  the  area  by  the 
supervisor  in  charge,  the  distribution  of  chemical  along  the  drainage  was 
made.  Points  along  tne  trail  designated  as  stations,  were  established 
and  the  amount  of  chemical  to  be  left  at  these  points  was  determined  by 

the  number  of  acres  to  be  worked  therefrom.  These  stations  were  established 
at  points  1,600  feet  to  1 ,800  feet  apart  along  the  trail,  the  exact 
location  of  each  station  being  determined  by  the  nearness  of  the  stream 
to  the  trail  and  the  suitability  of  the  site  at  the  stream  for  a  motor 
set-up. 

2,  power  unit 

a.  Equipment . 

2  motors  (the  second  motor  to  be  used  in  case  of  a  breakdown).* 

2,100  feet  of  main-line  pressure  hose  in  100-ft.  sections, 
each  section  fitted  with  Bowes  couplings. 

3,000  feet  of  lateral  pressure  hose  in  300-ft.  sections. 

400  feet  of  4”  lateral  pressure  hose  in  200-ft.  sections* 

22  I  couplings  with  shut-off  valves. 

10  trigger  nozzles  with  special  ball  check  and  4-ft.  extensions. 

4-14  gallon  mixing  tubs* 

The  entire  unit  can  be  loaded  on  a  pack  string  of  8  mules. 

b.  Organization  13-man  unit. 

Foreman 

Mechanic 

Main-line  hcseman 

10  nozzlemen 

♦At  the  end  of  this  report  a  record  and  an  account  of  the  performance  of  the 
various  motors  used  in  the  project  is  given  by  B*  A*  G-anOung. 
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c.  Method  of  work. 


One  motor  is  set  -up  at  the  first  station  with  two  mixing  tubs, 
one  to  be  used  as  a  solution  tub  for  the  intake  hose  of  the  motor  and  the 
other  for  a  mixing  container  in  which  the  chemical  solution  is  prepared 
and  then  transferred  to  the  other  tub*  It  is  the  duty  of  the  mechanic 
to  operate  the  motor  and  mix  the  chemical. 

The  2,000  feet  of  main-line  hose  is  laid  out  along  the  area 
to  be  worked,  with  a  T  coupling  at  each  100-ft*  section.  The  position  of 
the  main-line  hose  is  determined  by  the  width  of  the  stream  type*  In 
order  to  facilitate  the  work,  it  is  essential  to  lay  the  main-line 
along  4me  edge  of  the  stream  type  when  possible  so  that  the  men  work  on 
one  side  of  the  main-line  only*  This  is  possible  where  the  stream  type 
is  not  over  250  feet  in  width*  In  cases  of  a  greater  width  the  main¬ 
line  is  laid  through  the  center  of  the  stream  type  so  as  not  to 
leave  more  than  250  feet  on  either  side.'*'  Areas  greater  than  500  feet  in 
width  are  covered  by  putting  out  lateral  hose  lines  from  the  main-line. 
Where  a  trail  is  present,  it  is  often  convenient  to  lay  the  aiain-line  along 
the  trail.  There  is  sufficient  main-line  hose  so  that  it  is  not  all  in 
use  at  the  sane  time.  This  permits  the  bringing  forward  of  the  main¬ 
line  from  the  lower  end  to  be  laid  out  ahead,  thus  making  a  continuous 
line  of  hose  up  the  valley* 

With  2,000  feet  of  main-line  hose  available,  the  line,  when  it 
is  all  moved  ahead  of  the  motor,  will  extend  past  the  next  station  which 
is  1,500  feet  to  1,800  feet  above.  With  two  mixing  tubs  filled  with 
solution,  everything  is  then  ready  for  moving  the  motor.  This  move 
requires  about  15  or  20  minutes  and  is  made  during  the  noon  hour  or 
after  the  close  of  operations  at  the  end  of  the  day’s  work  in  order  to 
prevent  any  loss  of  time  on  the  part  of  the  nozzlemen. 

The  actual  spraying  is  done  by  the  10  nozzlem en  who  are  each 
provided  with  a  300-ft.  lateral  hose,  with  a  ball  check,  trigger 
nozzle,  and  4-ft.  extension  on  one  end  and  a  Bowes  coupling  on  the  other 
end  permitting  the  hose  to  be  attached  to  the  main-line.  Each  man  is 
assigned  a  section  of  stream  type  100  feet  wide  at  right  angles  to 
the  main-line  and  extending  the  entire  width  of  the  stream  type.  The 
nozzlcman  will  work  his  area  by  strips  running  perpendicular  to  the 
stream  and  main-line*  The  first  strip  is  marked  out  with  string  lines 
for  him.  He  sprays  this  strip  and  wnen  out  at  the  end,  he  detaches 
his  nozzle  above  the  ball  check,  and  returns  to  the  main-line,  laying  a 
string  line  to  mark  off  his  next  strip  as  he  goes.  Then  he  pulls  in  his 
hose  line,  merely  piling  it  as  he  goes*  Following  that  he  puts  on  the 
nozzle  and  is  ready  to  spray  the  next  strip.  His  entire  section  is  worked 
out  in  this  manner.  On  completing  a  section  the  nozzleman  takes  his  hose 
and  moves  up  to  the  next  unassigned  section  along  the  main -line. 

♦The  illustration  following  this  report  shows  the  methods  of  dividing 
and  spraying  an  area* 
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She  duties  of  the  foreman  are  to  supervise  the  work  of  the 
men,  to  assign  them  to  sections  when  necessary,  and  to  bring  the  main¬ 
line  hose  up  from  the  rear.  The  duties  of  the  main-line  hoseman  are  to 
lay  out  the  main-line  hose  in  advance  and  to  lay  out  the  first  strip 
in  each  section  which  acts  as  a  boundary  for  that  section.  Both  the 
foreman  and  main-line  hoseman  assist  in  moving  the  set-up  and  preparing 
the  stations  for  motor* 

Irregularities  in  the  stream  type  are  handled  in  various  ways 
and  some  experience  in  the  work  is  necessary  for  this.  In  narrow 
stream  type  it  is  often  necessary  to  assign  200<-ft.  sections  and  spray 
an  area  by  strips  running  parallel  to  the  creek.  Laterals  can  be  laid 
out  to  extend  up  side  draw's  or  tributaries  where  concentrations  of 
Ribes  are  heavy, 

B.  Knapsack  Spraying.* 

The  knapsack  work  was  performed  on  areas  which  were  obviously 
too  light  in  Ribes  concentration  for  power  equipment.  The  individual 
section  system  was  used. 

Two  types  of  spray  tanks  were  given  a  trial,  one  with  a  back 
rest  attached,  the  other  attached  to  a  Trapper  Kelson  Indian  pack  frame. 
The  latter  proved  to  be  the  most  satisfactory  from  the  standpoint  of 
comfort  and  ease  in  carrying  and  also  from  the  general  utility  of  the 
pack  frame  which  could  be  detached  from  the  tank  and  used  for  general 
packing,  for  durability  this  tank  is  equal  to  the  other,  and  is  of 
simpler  construction,  which  renders  its  initial  cost  much  less. 

The  Brown  double- action  pumps  proved  satisfactory.  There  were 
certain  minor  defects  which  became  noticeable  in  the  heavy  and  severe 
treatment  the  pumps  were  given  in  the  brush.  These  features  can  be 
easily  remedied  by  minor  changes  in  the  construction  of  the  pump. 

The  canvas  sacks  were  very  satisfactory  for  carrying  chemical, 

when  it  was  necessary  to  man-pack* 

Two  10-gallon  collapsible  canvas  buckets  were  given  a  trial  as 
mixing  containers.  Although  these  buckets  were  used  for  a  period  of  15 
days  only  they  show  very  little  wear.  Their  light  weight  and  compactness 
make  ifcisem  desirable  for  use  on  areas  which  ar@  more  or  less  inaccessible. 
They  would  facilitate  any  knapsack  work  from  this  standpoint.  Another 
feature  which  makes  them  desirable  is  that  twenty  or  thirty  of  them  can 
be  loaded  upon  one  pack  animal.  This  type  of  mixing  container  will 
warrant  an  extensive  trial  next  season. 

♦At  the  end  of  this  report,  a  full  discussion  on  knapsack  equipment  is 
given  by  J.  f*  Breakey. 
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RESULTS  Off  WORK 


TABLE  NO.  1. 

SUMMARY  OF  CHEMICAL  ERADICATION  PERFORMED  OH  MUSSELSHELL  AREA 

1929 


Method. 

Rihes 

Concen¬ 

tration 

Man-Days 

Gallons 
Chemi cal 

Acres 

Data  Per  Acre 

Manr- 

Days 

Gallons 
Chemi  cal ; 

1  Total 
|  Cost  |  Cost 

power 

Medium 

370.5 

10,893 

!  270 

1.35 

40,3 

$24.79  $6,693,19 

Snap  sack 

Light 

78.5 

1,464| 

99 

.79 

14.8 

11.91 |  1,179.21 

Total 

|  449.0 

12,35?! 

369 1 1 . 22 1 

33.5 

■j  ■  —  • . "1 

$21.33| $7,872,401 

TABLE  NO.  2» 


SUMMARY  OP  HMD  ERADICATION  PERFORMED  OS  MUSSELSHELL 

AREA  -  1939 


Type 

Man-  | 
Days 

! - 

i Acres 

1 

Sfo  .Rihes  pulled 

Data  Per  Acre 

R.  | 

lac.  i 

R. 

1  pet. 

R. 

vis. 

R.  1  Total  | 
iner. 1 Rihes 

|Man- 
!  Days 

Rihes 

j  Total 

Cost  (  Cost 

Stream 

136.5 

373 

[40,613 

23,466 

873 

.  .  "  T  - 

1  ! 
809|  65,761, 

|  *37! 

!  176 

$4. 46|$1, 662.99 

TABLE  HQ.  5. 


SUMMARY  OF  ALL  ERADICATION  PERFORMED  OK  MUSSELSHELL 

AREA  -  1929 . 


1 

j  Man- 
Days 

Pounds 

Chemical 

Acres  | 

Eradi¬ 
cated  i 

! 

Cost 

Acres 

Protected 

Per  Cent 
of  Area 
Stream  Type 

Cost  Per  |  Cost  Perl 
Acre  to  .Acre  to  < 
Eradicate  jp rot ect  j 

585.5 

17,250 

742 

$9,535.39 

!  11,150 

6,65 

$12.85 

1  x  1 
i  10*891 
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TABLE  NO.  4. 


3TATMMT  OF  COSTS. 


Item 

|  Cost 

Salaries 

Supervisors 

$2,471.34 

Temporary  men 

2,098.30 

Subsistence 

q  u  i  nr,  e  /  <  t  to  bl  i  e ;  a 

Salaries  of  cooks 

275.00 

Cost  of  food 

969.01 

Transportation  of  food 

221.90 

General  Equipment 

Cost 

229*12 

Transportation 

139.67 

Spraying  Iquipmenl 

; . .   .  .  i 

785,01 ; 

Miscellaneous 

y  s.  cs ion  -  n v 

Supplies 

57.18 

Expenses 

150.20 

Repairs 

384*12 

Twine 

38.26 

Chemi eal 

i 

j  Cost 

1,381*16 

! Transportation 

141,45 

Transportation  of  men 

193, 67 

1  Total 

; $9,535.39 

TABLE  HO.  5. 

COST  OF  MEALS  SERVED » 


Cooks'  salary  and  expenses .  $275.00 

Cost  of  food  used .  969.01 

Cost  of  transporting  subsistence  supplies  221.90 


Total  cost  subsistence  . .  $1,465.91 

Total  number  meals  served  •  *  •  2,964 

Average  cost  per  meal  .........  $0,495 


CONCLUSION 


The  results  of  the  work  performed  by  the  power  unit,  together 
with  actual  observation  of  the  work,  indicate  that  there  is  a  field  for 
this  type  of  unit*  Areas  similar  to  Musselshell  Creek,  with  a  wide 
stream  type  and  heavy  concentration  of  Kibes,  can  be  eradicated  at  a 
low  cost  with  the  power  equipment.  It  is  possible  and  it  is  also 
recommended  that  power  units  be  organized  to  eradicate  areas  comparable 
to  the  Musselshell  area,  even  though  the  total  acreage  to  be  so  eradi- 
cated  amounts  to  only  75  or  100,  The  power  unit  can  be  adapted  to  this 
size  of  an  area  by  reducing  the  13-man  unit  to  a  7-man  unit,  requiring 
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only  one- half  of  the  amount  of  equipment  used.'  in  the  large  unit. 

The  same  method  of  spraying  would  he  used,  the  only  change  being  the 

dedrease  in  the  distance  between  stations,  which  is  not  a  factor  that 

will  affect  costs  to  any  appreciable  extent.  The  office  possesses  two 
single-cylinder  motors  which  will  handle  satisfactorily  this  size  of 
a  unit. 

Although  considerable  progress  has  been  made  in  adapting 
spraying  equipment  to  bli s ter- rust- control  work,  there  are  certain 
features  which  are  yet  to  be  improved-.  The  principal  difficulty  seems 

to  be  in  getting  a  type  of  equipment  d  the  severe 

treatment  which  necessarily  results  from  performing  the  work  in  the 
brush.  Efforts  are  being  made  to  remedy  the  defects,  and  also  to  find 
some  method  with  which  to  treat  the  equipment  in  order  to  preserve  it 
against  any  action  fjrbm  the  chemical.* 
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RECORD  OF  PERFORM  .AN CE  OF  MOTORS  USED  AND  RESULTS  OF  TEST  RUNS 

By 

B.  A.  Ganoung, 

Agent. 

PERFORMANCE  RECORDS 

Pacific  Marine  Unit  A-l 

Motor  -  2-cylinder,  2-cycle,  “Johnson  Outboard”  type, 
pump  -  Centrifugal,  5  gallons  per  minute  at  100  pounds 
pressure. 

Ignition  -  Magneto  in  fly-wheel . 

Operation  in  field  -  8  hours  1929,  117  hours  previous, 

125  hours  total. 

Troubles  1929  -  Connecting  rod  thrown  through  crankcase; 

crankshaft  scoured;  piston  skirt  broken. 

Changes  and  repairs  -  Unit  system  changed  from  air-cooled  to 
solution-cooled  before  used  in  field  in  1929. 
performance  -  Unsatisfactory# 

Ross  #10,  Type  L-l. 

Motor  -  2-cylinder,  2-cycle,  “Site  heavy-duty  outboard"  type. 
Pump  -  Hi -duty,  small  rotary,  4  gallons  per  minute  at  100 
pounds  pressure. 

Ignition  -  Battery  with  open  circuit  timer. 

Operation  in  field  -  77  hours  1929,  75  hours  previous,  152 
hours  total. 

Troubles  1929  -  Crankshaft  broke  in  fly-wheel  at  end  of  70 
hours  operation.  Connecting  rod  crystallized  at 
end  of  77  hours  run. 

Changes  and  repairs  -  New  crankshaft,  main  bearings,  piston 
rings,  fly-wheel  and  universal  points  installed  at 
end  of  70  hours  run.  New  pistons,  wristpins  and 
crankshaft  installed  at  end  of  77  hours  run. 

Unit  changed  from  water  hopper- cooled  to  solution- 
cooled  before  start  of  field  work  1929. 

Performance  -  Fairly  satisfactory. 

Pacific  Marine  #1708  Typ e  N  Fire  Fighter 

Motor  -  4-cylinder,  2-cycle  “Johnson  Outboard”  type, 
pump  -  35  gallons  per  minute  at  175  pounds  pressure. 

“Northern  Semi- centrifugal” * 

Ignition  -  Magneto  in  fly-wheel. 

Operation  in  field  -  116  hours  IsZa  -  purchased  July  1929, 

Gas  arid  oil  consumed  -  70  gallons  with  3/4  pint  oil  in  each 
gallon  of  fuel. 

Troubles  -  None. 
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Changes  -  Large  capacity  by-pass  installed  to  allow  recircu¬ 
lation  of  surplus  solution  pumped. 

Ross  B.R.C,  Units  Ho»  11  and  12 . 

jTotor  -  1-cylinder,  2-cycle  "Cushman  Bob-a-lawa"  type, 
geared  4  to  L 

pump  -  Ross,  2- stage  rotary,  5  gallons  per  minute  at  100  pounds 
pressure. 

Ignition  -  dear  driven  "Boesch"  magneto. 

Operation  in  field  -  25  hours  each  1929  on  test  work  and 
approximately  105  hours  each  previous,  130  hours 
each  total* 

Changes  and  repairs  -  New  wa.ter  jacket  cylinders  cast  for 

these  units,  the  old  air-cooling  systems  discarded. 


Test  Runs 


Testing  nozzle  capacity  of  l/4M  air  hose  as  main  line. 

Test  made  with  1,000  feet  l/4M  air  hose  main  line  and  5-300 

ft.  laterals  of  same  size  attached  at  600  ,  700  ,  800, 
900  and  1,000  ft.  marns  respectively,  nozzle  No.  1 
being  nearest  the  motor,  etc. 

Results 


pressure 

pressure 

pressure 

Pressure 

pressure 

pressure 

pressure 


at  motor  105  pounds. 

at  end  of  main  line  with 
pounds. 

a.t  end  of  main  line  with 
pounds. 

at  end  of  main  line  with 
pounds* 

at  end  of  main  line  with 
30  pounds. 

at  end  of  main  line  with 
opened,  10  pounds. 

at  end  of  main  line  with 


all  nozzles  closed,  105 
nozzle  No.  1  opened,  70 
nozzles  1  and  2  opened,  50 
nozzles  1,  2  and  3  opened, 
nozzles  1,  2,  3  and  4 
all  nozzles  opened  0  pounds 


There  was  not  sufficient  pressure  at  nozzle  No.  5  when  nozzles 
1,  2  and  3  were  open,  practically  no  film  of  spray  when  nozzles  1,  ,2, 

3  and  4  were  open  and  no  spray  at  all  when  all  5  nozzles  were  open, 

ROss  B.R.C.  motors  No.  11  and  12  used  on  run. 


Testing  main  line  in  contrast  to  ^  main  line  with  same  layout. 

Results 
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pressure  at  motor,  105  pounds. 

pressure  at  end  of  main  line  with  all  nozzles  closed,  105 

pounds . 

pressure  at  end  of  main  line  with  nozzle  Ho.  1  open,  100  pounds 
Pressure  at  end  of  main  line  with  nozzles  1  and  2  open,  87 
pounds. 

Pressure  at  end  of  main  line  with  nozzles  1,  2  and  2  open, 

80  pounds. 

pressure  at  end  of  main  line  with  nozzles  1,  2,  3  and  4  Open, 

74  pounds. 

pressure  at  and.  of  main  line  with  all  nozzles  open,  70  pounds. 
Boss  motors  :iq,  11  and  .12  used. 

ano-ust  rated  the  need  of  more  efficient  chemical  "'eradication''  e<n  i,.** 


The  purpose  of  this  type  of  experiment*!  work 
development  of  "better  equipment  for  the  chemical  eradic. 
currants  and  gooseberries.,  the  ultimate  •  v-  beir 

the  cost  of  operation  and  to  increase  the  efficiency  of 


During  the  field  season  of  1$25  a  thrsfUg^Lcm  *  ....  ©par&tM 

com  pressed  air  sprayer  was  used  at  Wallace  and  Santa,  Idaho  on 
experiments?  t  tu&ies  in  the  cher.i  ?a!  tv/ i  cation  of  Kibes*  In  1836"  < 
bras-  knapsack  .hk  sprayer  with  rec an  gal.-,  r  rads,  having  a  capacity 
of  four  gallons*  was  purchased  in  preference  fcc  the  cesprOased  air 
sprayer*,  The  Dt  B*  Smith  Oompany  o hand,  c  .  <v v rest  -ms 
pump  was  used*  'The ’following  ye&.r  the  fs*  E*  Smith  dosp&rr  five- 
gallon  galy,.uii2ed'ir;'?i  knstpsaclc  tac.  yi  -n  r\  . 


The  D*  B.  Smith  trombone  numn  .wae  -given  .  sor d  trial* 

development  of  power  spray  in.  z-_{Xi pv&ni  methods.  The-  same  kna 

sack  equipment  was  used  in  1938  as  in  X£<$7»  -  this  t  ••  e ,  however 

it  became  evident  that  a  e  Her*  ■-’.*»  •■•uvpact  and  more  portable 

unit  was  necessary  for  use  o  L  -  s<sck  v-^ying  crew-: 

CF  -MXCAl-  ■  _v/ « _  *. , ' ;  :  ’  . 

ttethodl  Alloyed*. 

1*  Extended  study  of  appar*. already  in  ibxir*  tc«* 
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OAPSACg  SPRAYIffS  HaUIFMaflj?  R.&C2T*  1939 

by 

Frank  Breakey 
Agent 

IMTRODUCTIQ- 

The  results  of  experimental  application  of  chemical 
eradication  of  wild  Bibes  in  north  Idaho  during  the  field  season  of 
1928  together  with  chemical  eradication  methods  studies,  clearly 
demonstrated  the  need  of  more  efficient  chemical  eradication  eqiip*-. 
ment. 


•URPCah 


The  purpose  of  this  type  of  experimental  work  was  the 
development  of  better  equipment  for  the  chemical  eradication  of  wild 
currants  and  gooseberries,  the  ultimate  objectives  being  to  lower 
the  cost  cf  operation  and  to  increase  the  efficiency  of  the  work, 

SPRAY  I H  3-  milPUi'M  USJfl)  3HF0K&  JAMJAR!  1,  1929 

During  the  field  season  of  1925  a  three-gallon  hand  operated 
compressed  air  sprayer  was  used  at  Wallace  and  Santa,  Idaho  on 
experimental  studies  in  the  chemical  eradication  of  Ribes,  In  1926  a 
brass  knapsack  tank  sprayer  with  rectangular  ends,  having  a  capacity 
of  four  gallons,  was  purchased  in  -preference  to  the  compressed  air 
sprayer.  The  B,  B,  Smith  Company  one-way  hand  operated,  trombone 
pump  was  used.  The  following  year  the  D*  B«  Smith  Company  five- 
gallon  galvanized  iron  knapsack  tank  was  also  given  extensive  use* 

The  D,  B»  Smith  trombone  pump  was  given  a  second  trial* 

ln^l928  a  great  deal  of  experimenting  was  done  on  the 
development  of  power  spraying  equipment  and  methods.  The  same  knap¬ 
sack  equipment  was  used,  in  1928  as  in  1927,  At  this  time,  however, 
it  became  evident  that  a  smaller,  more  compact  and  more  portable 
unit  was  necessary  for  use  on  knapsack  spraying  crews* 

{ - i  CHEMICAL  ERADICATION  EQUIPMENT  IMPROVEMENT 

Methods  Employed, 

1*  Extended  study  of  apparatus  already  in  existence* 
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a*  Mcrro  Bay,  California  tests  (see  Swanson’s  Report). 


3*  Development  of  new  equipment  suited  to  the  needs  of 
chemical  eradication  in  the  forests  of  the  Northwest* 

Aim  -  To  build  and  assemble  a  light,  strong,  easily  operated 

unit,  dependent  only  on  the  activity  and  care  of  one  man  in  the 
field,  capable  of  doing  an  efficient  spraying  operation  even  on  the 
most  inaccessible  areas, 

3,  Results  -*  Description  of  units  with  reference  to  prints. 


Figures  1,  2  and  3  of  the  accompanying  prints  expl  in  the 
working  parts  and  the  general  appearance  of  the  Brown  pump  manufactured 
by  the  E*  C*  Brown  Comoany,  Rochester,  lew  York  and  rebuilt  according 
to  our  direction  before  being  sent  into  the  field. 


Examining  the  drawing  it  will  be  noted  that  the  pump  Fig.  1 
has  a  cylindrical  shape  with  a  nozzle  on  extension  mounting  tip  32  and 
fail  piece  3  as  its  two  and  extremities,.  Packing  nut  2  and  tail  piece 
3  are  threaded  on  barrel  4,  plunger  5  passes  through  packing  nut  3  and 
is  secured  by  'ring  17  and  pin  16  from  injuring  leather  cup  washer  8 
when  in  operation.  Graphite  packing  ring  19  held  in  place  by  stop  ring 
18  and  packing  nut  3  insures  against  leaking.  Barrel  4  is  indented 
just  above  where  tail  piece  3  is  threaded  to  hold  perforated  stop  washer 
11  and  leather  sealing  washer  12  in  position,  oerforated  stop  washer 
11 ts  function,  being,  to  hold  the  bail  check  above  opening  13  in  place* 
plunger  5  has  a  rectangular  opening  15  cut  through  the  side  of  the 
copper  tube,  three  of  the  edges  being  cut  and  the  severed  piece  pressed 
to  a  right  angle  with  the  tube,  this  projection  serving  to  hold  the 
ball  check  above  opening  14  in  place,  A  threaded  valve  base  6  serves 
as  a  seat  for  the  valve  above  opening  14,  The  leather  cup  8  is  held 
in  position  by  a  threaded  seat  7  enlarged  to  add  strength  and  support* 
Extension  tip  22  was  first  soldered  on  plunger  5  but  later  removed  and 
brazed  according  to  our  directions.  Two  close-fitting  wooden  handles 
21  are  soldered  to  the  plunger  end  barrel  by  means  of  a  thin  copper 
sleeve  attached  at  both  ends.  Both  handles  are  the  same  size.  All 
metal  carts  are  brasss. 
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Operation  of  the  ptunp  -  The  course  of  the  chemical  fluid 
througjh  the  pump  is  as  follows*  On  the  outward  (expansion)  stroke 
of  Jthe  plunger  the  liquid  enters  the  ball  check  valve  through  opening 
13  (14  closed *by  the  automatic  action  of  pressure)  passes  through  the 
peVfo^ated  stop  washer  11  and  fills  the  barrel  4*  The  expansion  stroke 
continues  until,  plunger  stop  ring  17  strikes  packing  stop  ring  18, 
During  this  operation  the  liquid  around  plunger  5  is  forced  through  the 
rectangular  opening  15  by  the  action  of  the  valve  above  opening  14  and 
cup  washer  8*  The  liquid  passes  into  the  inside  of  the  plunger  and 
out  through  nozzle  attached  at  32*  At  the  completion  of  the  expansion 
stroke  the  barrel  is  completely  filled  with  liquid.  When  the  first 
impulse  of  a  reverse  action  of  the  plunger  takes  place,  the  ball  check 
valve  above  opening  13  closes,  and  the  plunger  displacement  on  the 
compression  stroke  forces  the  excess  liquid  in  the  barrel  through  the 
nozzle  end.  On  the  compression  stroke  the  valve  at  14  and  the  cup 
washer  are  both  open,  filling  the  upper  chamber  for  the  next  succeeding 
stroke  as  well  as  allowing  the  excess  fluid  to  flow  out  through  the 
nozzle  ehd  of  the  pump* 


FIG  8 
FIG. 9 
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ROSS  SECTION  VIEW  OF  PUMP  PLUNGER 
TIP  -  NOZZLE  OR  EXTENSION  MOUNTING 
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top  plan  view  of  knapsack  tank 


PERSPECTIVE  VIEW  OF  KNAPSACK  TANK  - 
BACKREST,  LACING,  AND  PACK  STRAPS  SHOWN 

PERSPECTIVE  VIEW  OF  PACKBOARD  AND 
TANK 

TOP  PLAN  VIEW  OF  PACKBOARD  AND  TANK 


8  FRONT  PLAN  VIEW  OF  PACKBOARD  FRAME 
WITH  PACK  STRAPS  ATTACHED 

9  FRONT  PLAN  VIEW  OF  CANVAS  COVER  FOR 
PACKBOARD  FRAME  SHOWN  IN  FIG.  8 
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TOP  PLAN  VIEW  OF  PACKBOARD  FRAME 
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b*  Knapsack* 

Figures  4  and  5  show  a  top  plan  view  and  a  perspective 
view  (backrest,  lacing,  and  pack  straps  indicated)  of  the  knapsack 
constructed  and  used  during  the  past  field  season  by  the  Office 
of  Blister— Rust  Control.,  Tank  1  has  a  convex  wall  2  and  a  concave 
wall  3  with  top  4  and  bottom  5,  The  concave  wall  has  apertured 
extensions  6  adapted  to  receive  laces  7,  Lacing  members  7  are  also 
adapted  to  pass-  through  screw  eyes  8  in,  the  flexible  backrest  9 
and  support  said  backrest  adjacent  to  the  wall  3  of  tank  1* 

Flaps  10  are  secured  at  one  edge  11  to  tile  backrest  and  at  the  other 
edge  12  by  means  of  screw  eyes  and  cords  14  which  are  adapted  to 
pass  through  the  screw  eyes  13  afcd  .the; apertured  extension  6,  ,  These 
flaps  provide  protection  against  roughness  of  lacing  members  7. 
Shoulder  straps  15  of  cohventionai;,idesigzi  'are-'  secured-  to  tank  1  by 
suitable  fastenings  such  as  shown  at  IS, 

I  /  \  \ 

Bottom  5  is  attached  to  walls  3;;.,and  3  by  a  double  seam 

soldered  on  both  the  inside  and  outside,  Top  4  is  attached  to  walls 
2  and  3  by  a'  single  seam  soldered  on  the  outsiue,  ^pertured-  extensioi 
6  is  five  thicknesses  of  metal,  with  a  double  hem  and  dipped  in  solder 
to  insure  against  leaking,  ferticle  inside  struts  are  provided  to 
give  support  to  the  side  walls  2  and  3,  Tank  1  is  made  of  26-gage 
galvanised  sheet  iron.  Flexible  backrest  9  is  made  of  12  ounce  duck, 
baces  7  are  l/4  inch  latigo  leather.  The  capacity  of  the  tank  is 
5g  gallons. 


Operation  of  the  knapsack  -  One  end  of  a  30  inch  length 
l/2  inch  diameter  garden  hose  is  slipped  over  the  tail  piece  of  the 
Brown  pump  and  clamped  in  place  the  other  end  is  attached  and  clamped 
to  the  knapsack  spigot.  After  the  knapsack  has  been  filled  with 
liquid,  the  entire  unit  is  placed  op^the  b$ck  of  an  operator  and 
properly  adjusted.  Both  hancb^ari  free  to  6p  rate  the  pump*  Gravity 
feeds  the  chemical  into  the  pump.  JT1  fine  "spray  is  produced  by  a 
moderate  action  of  the  plunger.  The  entire  unit  weighs  approximately 
60  lbs,,  when  completely  filled  and  ready  for  spraying.  The  entire 
unit  empty  weighs  13  lbs. 
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Figures  6  and  7  show  &  top  -plan  view  and  a  perspective  view 
of  the  packboard  and  tank,  specifications  determined  and  used  during 
the  past  field  season  by  the  Office  of  Blister-Rust  Control*  The 
revised  packfraoie  ia  manufactured  by  the  owners  of  the  original 
packboard  patents,  the  Charles  Trager  Company  of  Seattle,  Washington* 

Tank  1  is  strapped  on  packboard  2  by  means  of  leather  straps 
3  secured  by  During  and  screw  eye  4  and  buckle  5,  the  upper  strap 
going  through  strap-eye  6  to  keep  tank  1  in  position.  Spring  oak 
bows  11  are  morticed  and  attached  with  screws  to  spruce  uprights  13. 
Canvas  jacket  shown  as  7  and  8,outer  extremities  indicated,  laced  with 
cord  9  drawn  through  eyelets  10*  Pack  straps  13  are  tacked  to 
upper  oak  bow  11  at  17  and  are  drawn  through  canvas  jacket  8  at  15, 
back  through  at  14  and  fastened  to  a  detachable  hook  at  16*  The  tank 
is  filled  at  18  and  the  solution  is  drawn  out  through  suigot  19* 

• 

The  bottom  of  the  tank  is  fadtfened  to  the  sides  by  a  double 
seam,  and  soldered  on  both  the  inside  and  outside*  The  top  is  attached 
to  sides  by  a  single  seam,  soldered  on  the  outside.  Tank  1  is  made 
of  35-gage  galvanized  sheet  iron*  The  capacity  of  the  tank  is  5 §• 
gallons* 

The  operation  of  this  unit  is  the  same  as  that  of  the  knapsack 
with  one  exception*  This  unit  is  ICapaw^  ^#1  two-fold  use  -  as  a 
sprayer,  and  when  the  tank  'is  removed,  as  a  frame  for  carrying  supplies 
to  inaccessible  regions.  The  entire  sprayer,  pump,  hose,  packboard  and 
tank  weighs  12^  lbs,  when  empty.  ThS  weight  of  the  unit  filled  with 
chemical  spray  is  approximately  60  ibs. 

Figures  8,  9,  10,  11  and  12" Show  details  in  the  assembly  of 
the  packboard  and  tank  sprayer",  packboard  frame  1  indicating  the  means 
of  attaching  stra  s  5  on  top  of  oak  bow  5  at  2  and.  hooking  same  at  the 
lower  end  by  slipping  square  ring^9  over  hook  4  on  lower  bow  7*  The 
morticed  joints  with  screws  indicated  are  shown  at  8,  , Strap  adjustment 
buckles  10  are  shown  on  straps  3,  The  canvas  cover  or  jacket  for 
packboard  11  has  openin  s  for  straps  at  13  and  14.  Gramme ts  or  eyelets 
12  are  adapted  for  lacing,  cord  when  r laced  on  frame  1* 
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Up  to  this  time  the  Western  Office  of  Blister-Rust 
Control  has  purchased.  122  Brown  pumps,  64  knapsacks,  60  assembled 
packboards,  ?3  canvas  backrests  for  knapsacks,  55  tanks  for  pack- 
boards,  144  packstraps,  and  latigoes,  spigots,  filling  caps,  etc, , 
to  fully  equip  same.  This  equipment  was  used  during  the  1929  field 
season. 

Care  of  equipment  -  At  the  close  of  the  field  season  all 
sprayers  were  dissembled,  wooden  parts  were  oiled  and  painted,  canvas 
and  leather  gsods  washed  and  leather  oiled,  and  the  metal  parts  were 
given  a  b§. th  in  a  weak  solution  of  hydrochloric  acid  to  remove  oil, 
chemical  spray  residue  and  dirt  from  both  the  inside  and  the  outside. 

The  tanks  were  then  painted, 

RESULTS  OF  EXTENSIVE  MELS  TESTS 

Results  of  extensive  field  tests  of  both  knapsack  and 
packboard  and  tank  show  the  following: 

1,  Both  units  have  proven  satisfactory  as  sprayers  (a  few 
minor  faults  were  determined  and  changes  are  indicated  in  recommenda¬ 
tions  for  1930  which  follow)^ 

2,  The  packboard  has  the  added  advantage  of  being  useful 
in  transporting  supplies  to  regions  not  easily  reached  by  pack  train 
or  auto  truck, 

RECOMMEffhAT I OHS 

I*  Use  the  packboard  and  tank  as  manufactured  for  1929 
field  use,  but  with  the  following  changes: 

A*  Put  an  angle  iron  seat  for  tank  on  packboard  to  hold 
tank  in  position, 

B,  Make  a  30  to  35  degree  bend  in  the  outlet  spigot  to 
avoid  hose  breaking, 

C*  Provide  the  outlet  with  a  shut-off  valve, 

D„  Use  short  pieces  of  aluminum  flexible  tubing  to 
supplement  wire  housings  as  they  have  proven  inadequate, 

E,  place  a  diagram  of  working  parts  of  the  pump  and 
directions  for  upkeep  in  the  hands  of  each  crew  foreman, 

P*  Make  the  canvas  jacket  of  heavier  material  doubling 
the  bottom  l/3* 

0,  Use  bolt  eyes  to  secure  straps  to  packframe  instead 

of  screw  eyes* 

H,  Have  all  wooden  parts  on  new  equipment  oiled  and  painted 
before  being  sent  into  the  field* 

I*  Provide  pack  straps  of  better  quality. 
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II.  Experiments  to  be  carried  out  in  testing  new  types 
of  equipment  and  their  adaptability  to  our  work* 


A*  Build  a  4-gallon  tank  in  order  to  reduce  the  load, 

B*  Determine  the  kind  of  sheet  metal  most  resistant 
to  the  chemical  killing  agents  we  are  using,  build  sample  tanks  of 
this  and  put  them  in  the  field  for  extended  tests*  (The  galvanized 
iron  is  attacked  to  some  extent  by  chemicals* } 

C*  Plate  with  copper  several  of  the  galvanized  iron 
tanks  and  put  them  in  field  for  extended  tests* 

D,  Build  tank  models  of  a  lighter  gage  iron  than  now 

used  with? 

1,  Struts  for  side  strength, 

2*  Double  seams  for  added  strength* 

E*  Determine  the  merits  of  the  grease  packing  gland  for 


pump* 


I,  Build  sample  pack  frames  of  aluminum  tubing  instead 
of  wood  which  springs  out  of  shape  after  continued  use  in  connection 
with  chemicals* 


G.  Secure  all  necessary  information  to  assist  us  in  either 
adapting  or  building  a  small  portable  chemical  duster  to  use  in  apply¬ 
ing  chemical  killing  materials  to  wild  Ribes  when  chemicals  are  mixed 
with  a  proper  hygroscopic  agent* 

R*  Build  a  new  3- way  pump  with  the  needs  of  our  special 

job  paramount. 

1*  Changes  needed  to  make  the  pump  fit  our  needs* 
a*  Reduce  size  of  pump* 

(1)  Greater  pressure  per  square  inch  per  unit 
of  pressure  applied. 

(3)  Lighter  in  weight* 

(3)  More  easily  operated, 
b.  Faults  in  old  makes  removed* 

(1)  Reinforced,  nozzle  tip, 

(2)  Larger  packing  gland* 

(3)  Larger  valve  opening* 

(4)  Heavier  plunger  stop  rings  pinned  and 
soldered. 


3*  Reasons  for  building  a  special  pump* 


93 


b '*■-%$  waa  -%sn^sei  ni  tiro  i>siiix$©  scf  oct  afxxecili^r;!  *11 

,  txfd  of  •rjiXitfafq.s&a  liaiftf  ba&  fxre-'irrixipa  to 

,  ..o.  6df  aoftJ&at  of  isMa  fll  iJfoaf  ii©XX*g*£  *  bXixrS  «A 
issfaisoi  f.-som  Isfeia  iasrfa  to  Mii  9tff  9xxi£ai9tf9CI  «.£[ 
to  sAa&i  sXqxnsa  bllsscS  &ai ar  a*.*.  aw  sia&gsi  gal  II  I’d  Lsoimario  axff  of 
.bes  in.uvles  sriT)  „ei3ef  Jj&bdftfi*  lot  &Xsit  sxif  ci  mdt  fxrq  baa  aid* 

( *8lfioxfi»ado  xd  $ff$>ix9 '  earda  of  ai  coil 

noli  ^asinavlfis  «d*  td  i&tfavoa  ioqcroo  dfiv?  9f*X«3[  *0 

*afasi-  toDaofxe  xot  Joltit  x*i  sued*  tnq’ bos  ssdtei 
,; on  nsdS  iio‘:x  sgn,:*  i&fMgiX  a  to  a  iSJbdm  ntojSJ  MilM  *CT 

jxffiw  b 98xr 

<4f§q sncfa  siDia  lot  sfxrxfB  *X 
*xffga0ifs'  J 5©Ma  lot  atifiisaa  alcfxroCI  *8 

tot  X^osis  sni3£os:>-  o&sais  tdf  io  «*#»«  axff  ani&fisfsa  iS 

^qmxpq 

ixsafani  %fsi<fsjl  aamlmia  to  a  ©malt  „af$6$  ©Xqmea  Mice:  #1 

xxoifoexsccc  <si  a  si;  jb©josx.ifxioo  isfte  s-y.i»  to  tiro  agciiqa  doidw  dccw  to 

«aIjsoiinario  dfivv 

$d$l(  isi  ■■  a '  •  :- .  of  xxoifd&xotixi  jisaa  ■ 

o$  leisssb  bttatsaada  aXtfafiog  llama  a,  §alMix«J  io  §n if qsks 

i  I  i  '  ■  J 

,icsw£  oioooooig^ri  •tsqoiq  a  dtivr 
Isii) v  ■.  ixro  to  aJaeeo  arif  xf.fi..  qmvq  wacr  a  Jfliif  «H 

^tfxujomsiaq  dot 

too  fit  qastuq  adf  ~  aaCanr  of  i>ef>8sa  aagaario  *X 
♦qiaxrq  to  «.:■;££  eoirbeK 
finxr  io. r  fifoxxi  8":  i/ps  i  aijsraaaiq  i«faoi3 ,  ( X) 
jb8ilqq.fi  oiiraaaiq  to 
,tdoie  .  ci  isf.cv.iJ  (S) 

.Jietffiieqo  ^Xiaas  siolvl  (£) 

. 

» o i f  ©Is s on  .BeoiotnisS  ( X ) 
qqxioeq  lagisj  (E) 

*SSXK9C0  OV  [,;v  IS^lf.C  (L) 
i«te  .bsnniq  a^xiii  qofa  lasxuqXq  i8iv.3®H  (^) 

*59ieI>Io3 

♦qranq  Xsi  ooc-v  ..  -  gni-bliistf  io"’  ^coSaa.t  J 


a*  All  pumps  on  the  market  are  dual  purpose 
apparatus* 

(1)  Used  for  pumping  full  stream  of  water  or 
spray* 

(3)  Used  for  small  spraying  jobs. 

(3)  Used  for  spraying  or  washing  poultry  houses 

(4)  Used  for  whitewashing* 

(5)  Used  for  fire  fighting. 

^  0  ri  gi  n al  6  radi  c 0  21 

3*  All  pumps  are  toolight  to  stand  up  under  heavy 

duty  for  a  long  period  of  time* 

a.  Bemanufacture  necessary  before  being  sent  into 
the  field* 

4,  Object  in  building  a  new  pump* 

a*  To  reduce  the  man  power  necessary,  to  spray  a 
unit* 


emulation  knap  a  a 
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EXPERIMENTAL  STREAM  TIPS  RE-SRADI  CAT  103? 

By 

Harry  F*  Geil , 

Agent. 

PURPOSES 

1.  To  determine  the  number  of  bushes  and  feet  of  live  stem  missed  or 
not  killed  per  acre  in  original  eradication,  and  the  causes. 

2.  To  determine  the  number  of  seedlings  and  sprouts  reproduced  per 
acre  following  original  eradication. 

3*  To  determine  the  relative  cost  of  chemical  and  hand  re- eradication 
of  Ribes  following  original  eradication  with  chemicals. 

4.  To  determine  the  relative  effectiveness  of  the  six  different 
spray  solutions  used  on  original  eradication  on  this  area* 

LOCATION  AND  DESCRIPTION  OF  AREA 


A.  Location 


The  area  chosen  for  this  operation  was  a  portion  of  the  East 
Pork  of  potlatch  Creek  drainage,  near  Bovill,  Idaho  and  lying  within  the 
east  half  of  township  41  north,  range  1  east,  Boise  Meridian. 

This  area  was  chosen  because  it  was  the  only  large  area  of 
stream  type  that  had  been  eradicated  of  Ribes  by  the  chemical  method. 

3.  Description 

The  area  was  all  stream  type  varying  in  width  from  one  to  ten 

chains. 

METHODS,  EQUIPMENT  AND  MATERIAL 

A*  Method 

1.  The  up-stream  half  of  each  block  was  sprayed  by  the  knapsack 
spraying  method  and  the  lower  half  was  hand  pulled, 

2.  A  count  was  made  of  the  different  species  of  seedlings,  sprouts 
and  bushes  and  the  time  and  amount  of  spray  required  on  each  half  of  each 
area, 

B.  Equipment 

The  regulation  knapsack  spraying  equipment  consisting  of  the 

improved  tank  and  double-action  pump  was  used. 
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C-  Material 


A  lOjffc  solution  of  sodiuai  chlorate  plus  calcium  chloride  was 
used  until  July  19  and  a  10#  solution  of  Atlacide  was  used  for  the 
remainder  of  the  seaso'n.  A  glue  spreader,  1  /2  pint  stock  solution  to 
14  gallons  of  spray  solution  was  used* 

iOM  REREQKMED 

In  addition  to  the  re- eradication  of  219.3  acres,  a  protective 
strip  totaling  113.2  acres  was  eradicated  along  th6  border  of  the  1928 
eradicated  area  and  also  4  acres  of  methods  plots  were  re-worked,  making 
a  total  area  of  336*5  acres. 

Since  protection  to  pine  and  development  of  methods  were  not 
of  major  importance  on  this  operation  the  tables,  analyses,  etc. , 
following,  deal  only  with  re- eradication  on  the  6  blocks  listed  below: 

Spr&ye  Used  in  Eradication  on  the  Different  .Blocks  - 
1928 

Block  No.  Spray  No. 

II  II  25$  UaClOg  and  whale  oil  spreader 

IV  IV  20$  laClOg 

V  V  20$  BaClOg  and  whale  oil  spreader 

VI  VI  9*6#  NaClOg  +  7.2#  CaCl^  •*  9^  gallon6  water  and  1  pint 

whale  oil  spreader 

VII  VII  30$  NaClOg  and  whale  oil  spreader 

VIII  VIII  20#  NaC103+  15#  CaCl2  «•  10’ gallons  water  and  l/2  pint 

whale  oil  spreader 

TABLE  10.  1. 

El S'hal BUTIOfl  oy  RIBES  SEEDLINGS,  SPROUTS  AND  OTHER  BUSHES 

ON  TEE  DI  I'JiERELT  BLOCKS. 


1 

R 

i  b  e 

s 

Block  Jo. 

Acres 

Seedlings! Sprouts; 

1  Other*  j 

Total  i 

II 

40.0 

3,560  i 

4,435j 

i  2.960 | 

10,9451 

IV 

16.9 

235j 

209 

 . 432  ) 

8761 

V 

67.6 

2,990! 

2,705 

2,424 

8,119  j 

VI 

28.0 

43,6471 

3,923 

11,499), 

59,071) 

VII 

64.8 

j  3,723! 

2,987 

7,8261 

14,536! 

VIII 

2.0 

t  rft 

~66| 

1 2tti 

371 1 

i  Total 

219.3, 

54,221 1 

14,325, 

125,3721 

93,9181 

♦Other  Ribes  includes  bushes  which  survived  original  eradication  whether 
missed  or  not  killed  by  sprays  used. 
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TABLE  NO.  2. 


DISTRIBUTION  OE  BIBBS  SEEDLINGS,  SPROUTS  AND  OTHER  BUSHES 
ON  ALL  BLOCKS  COMBINED- 


f'" To  tel"  ■ 

Per  Cent 

Ribes 

iTotalsiPer  Acre 

of  Total 

l 

i 

L _ j 

Seedlings 

54,221 i  247*2 

58 ! 

— 

i 

— - — — - 

i 

j  . 

|  Sprouts 

1 

14, 325 i  65.3 

15 

| Others 

I 

25, 372 |  115.7 

I 

27 ! 

1:  ..  •]• 

i 

[Totals 

93,918 1  428.2 

[  j 

i  .  ..  loot 

TABLE  NO*  3. 

NUMBER  OF  ACRES,  BIBES  Of  EACH  SPECIES,  MAN- DAYS  AND  RISES  PER  ACRE  ON  EACH 

BLOCK. 


Block  No. 

Acres 

)  Man- 
1  Days 

R. 

lac.  j 

1  X 

1 

1  iner. 

R. 

vi sco. 

1  ■  i 

I’Totalsi 

|  Per  j 

!  Acre  J 

i 

« 

40.0 

36.88 

!  6,914. 

|  3,721 

!  1,268 

42 

1 10 , 945  j 

[  273. 6 | 

1 

11 
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U.63| 

!  457 

391 

28 

1  o 

| S76J 

!■  •  __j 

|  3,735 

507| 

! 

!  8.119! 

t  1 

1 

67.  6 

45.5o| 

‘  3,877 

n 

L  -  u  1 

194.0 

VI 

28.0 

67.50 

5,449 

49,799 

3,823 

0 

59,071 1 

2,109.6| 

! 

I 

VII 

64.8 

57.87 

6,310 

2,832 

1  1 

5,385 i 

1  9 

14,536| 

224.2! 

i - - - 

!  viii 

2.0 

1.62 

242 ! 

74 

55 

.0 

371  j 

'  185.5! 

i  rn  -  f.1  .  o 

j  10  lal  s  o c 

1  Averages 

219.3 
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60,552 
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51 
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TABLE  NO.  4. 


SP  BOUTS  AND  BUSHES  FOUND  01?  DIFFER  ENT  BLOCKS  SHOWING  RELATIVE  EFFECTIVENESS 

OF  TABIOUS  SPRAYS  USED  OH  ORIGINAL  ERADICATION. 


Sprouts* 

Others**  | 

Total  | 

Block  No. 

Acres 

Total 

per  Acre 

Total  I 

[per  Acre] 

per  Acre! 

. 

II 

..  — 

40.0 

4,435 

110*9 

r~ . z  1 

2,950i 

! .  ‘1 

I 

184.  6 

IV 

16,9 

209 

12.4 

432] 

1 

25.6 

38.0  j 

V 

67,6 

2,705 

1 

40.0 

2,424 

35.8 

75. 8 ! 

VI 

28.0 

3,923 

140,0 

11,499 

|  410.7 

550.7; 

VII 

64.8 

2,987 

46.1 

7,826 

r- - j 

120. Si 

166. 8 1 

VIII 

2.0 

66 

33.0 

!  241 

-j 

120.5 j 

- — - f 

153.5| 

Totals  & 

. 

i 

Averages 

219,3 

14,325  | 

65.3 

25,372; 

115. 7 

181,0; 

*New  growth  from  an  old  root  is  called  a  sprout. 


Assuning  the  Ribes  stand  on  the  different  areas  to  have  been 
e$ual  before  eradication  Table  No,  4  clearly  shows  spray  Ho,  IV  to  be  the 
most  effective  and  spray  No.  VI  the  least  effective. 

TABLE  HQ.  5. 

a.  PET  I  PLANE  SPROUTS  AND  BUSHES  FOUND  ON  DIFFERENT  BLOCKS  TO  SHOW  RELATIVE 

EFFECTIVENESS  OF  VARIOUS  SPRAYS  USED  ON  ORIGINAL  BBADI CATION  ON  R.I-KTI0LA3B 


Block  No. 

Acres 

Sprouts 

**  Others 

Total 

Per  Acre! 

Total 

[per  Acre 

[Total 

[Per  Acre 

II 

40.0 

1,479 

36.9 

499 

12,5 

49.4 

IV 

16.9 

134 

7.9 ; 

96 

5,7 

13**sj 

fv 

67.6 

814 

12.0 

682 

10.1  j 

22.3 

fvT 

28.0 

3,449, 

123.2 

5,181 

185.0! 

308.2] 

VII 

64,8; 

I  182 

2.8 

840 

13.0 1 

1578] 

!VIII 

2.0] 

6 

3. 01 

49 

24. 5  j 

i  27*5! 

Totals  & 
Averages 

219,3 

6,064 

27,6 

7,347 

33. 5 ! 

61. l! 

** Seedlings  not  included  in  Tables  4  and  5  because  they  geminated  since 
1928  Ribes  eradication  was  done  and  have  no  bearing  on  the  toxic  action 
of  sprays  used  on  Ribes  bushes  in  1928. 
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Using  data  on  R.  petiolare  only  I  able  No.  5  gives  the  same 
efficiency  results  as  Table  No,  4,  that  is,  spray  No.  IV  is  the  most 
effective  and  spray  No.  VI  the  least  effective. 

TABLE  HQ.  6. 

NUMBER  OF  EEET  Off  LIVE  STJ&  SUBVIVINg  ON  DIFFERENT  BLOCKS  AND,  FEE T  PER 

ACRE.  OLE  BUSHES  SURVIVING  ORIGINAL  ERADICATION  ONLY- 


R.  lacustre 

R.  petiolare 

R*  inerme 

Total  feetl 

Block  No. 

Acres 

Total 

Per 
Acre  i 

[Total 

j  Per 
i  Acre 

1 

Total  , 

j  per  [Live  Stem  j 
,  Acre  |Per  Acre  j 

|  II 

40.0 

j  9,556 

1  239 1 

j  5,226 

!  131 

j 

]  18,778 

i  j 

469 

— j 

839 

i  IV 

16.9 

1,406 

j 

83  j 

j  506 

l  ,  .  . 

30 

137 

121  1 

j  V  | 

67. 6  j 

!  7,003 

104 

4,114 

L  al 

!  1,227 

18 

183  [ 

VI 

'  28.01 

|  39,203 

1,400, 

i  1 

[67,742  [2,41.9 1 

!  44,217 

11,579 

5,398  ] 

!  vii 

64. 8 1 

!  11,096 

171  i 

!  7,165 

i 

j  lio! 

!  70,292 

l  I 

1,085 1 

1,366  ! 

!  VIII 

2.0 1 

848  j 

4S4j 

i  254 

!  iivi 

i  ! 

343, 

1  171  i 

722  1 

Totals  & 
Averages 

j 

219.31 

69,142| 

I  I 

315  j 

1 85,007 

1 

387| 

i 134,9941 

1 

6X51 

1,318  [ 

Using  the  number  of  feet  of  live  stem,  Table  No*  6  shows  the 
same  relative  effectiveness  as  Tables  No.  4  and  No.  5.  Therefore,  it  is 
evident  that  spray  No.  IV  was  the  most  effective  of  the  six  used. 

DISCUSSION  AND  ANALYSIS 

An  analysis  of  Tables  No.  1  and  2  shows  that  seedlings  come  in 
the  first  year  after  eradication  in  great  numbers.  A  total  of  58)';  of  all 
Ribes  recorded  being  seedlings,  27$  surviving  bushes,  and  15$  sprouts. 

87$  of  the  seedlings  were  R.  petiolare,  11$  R.  lacustre  and 
2$  R.  inerme.  The  seedlings  were  distributed  quite  generally  over  the 
area  while  the  sprouts  were  confined  more  to  the  lower  ground  near  the 
stream. 

The  reasons  for  the  ineffectiveness  of  spray  No.  6  are  stated 
by  H.  R.  Offord  (in  charge  of  chemical  investigations  being  conducted  by 
Western  Office  of  Blister-Rust  Control)  as  follows: 
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'Tor  the  most  part  the  results  confirm  our  earlier  observa¬ 
tions  regarding  the  comparative  toxicity  of  sodium  chlorate  and  sodium 
chlorate  plus  calciun  chloride.  It  is  most  likely  that  the  poor  results 
obtained  with  spray  Ho.  VI  are  due  to  the  following  reasons:  (1) 
presence  of  the  hygroscopic  agent  CaCl2»  (2)  alkaline  solution,  the 
pH  of  the  spray  must  have  been  around  10  since  it  was  not  properly 
adjusted,  (3)  the  lateness  of  the  season,  (4)  combination  of  the  first 
three  undesirable  factors  with  the  dilute  solution.  I  would,  of  course, 
expect  best  results  from  No.  IV  which  contained  sodium  chlorate  alone  at 
about  the  proper  pH.  If  you  compare  No.  VI  with  No.vfll  it  is  apparent 
that  the  amount  of  CaClg*  since  it  is  inhibitory  in  its  action,  is 
important.  No.  VI  formulae  contains  more  CaClg  proportionately  than 
does  spray  No*  VIII.  Spray  No*  VIII,  of  course,  contained  more  sodium 
chlorate,  but  aside  from  that  the  presence  of  CaCl2  shows  up  as  an  inhibi¬ 
tor* 

"ip ray  No.  VI  is  very  close  to. the  mixture  that  we  used  before 

the  Atlacide  arrived  and  moreover  corresponds  rather  closely  to  the 
proportions  of  sodium  chlorate  and  calcium  chloride  in  the  Atlacide. 
fhere  is  one  important  difference,  however,  and  that  is  the  pH' value  of 
the  sprays  which  we  used  this  past  summer  are  on  the  right  side  of  the 
wire  and  I  expect  better  results.  However,  when  we  use  the  calcium 
chloride,  as  I  have  previously  pointed, out,  we  must  content  ourselves 
with  a  lower  percentage  of  kill  than  we  would  obtain  by  using  the  sodium 
chlorate  alone." 

TABLE  NO.  7. 

DISTRIBUTION  Of  &IBJBS  SEELLINSS,  SPROUTS  ASj  OTHERS  BY  SPECIES. 


i  j 

I  Species 

|  Seedlings  ■  Sprouts 

;  Others  | 

j Number 

ter  |  j 

Cent  jSnmber, 

iter  | 

i Cent i 

I  [feri 

i  ■.vumber'jCent] 

Is.  petiolare 

1 47,141 ' 

77.s|  6,064; 

10.0  j 

7,34?]l2.1; 

R.  1 acustre 

5,041 

'  ' 

[27*0 i  7,051; 

' 32.0 1 

i  | 

9,15741*0, 

. . *  . 

i 

j  R.  inerme 

1,038! 

|  9.0.|  1,19b! 

11.0, 

1  8, 343180.0! 

|R.  viscosissimum 

i 

llj 

!~  i . i 

|  21*5;  15j 

— - - j 

1 

;29^5 j 

-5  —  -  -  -  —  H 

1  ■ 

j  25|49»Qj 

j  J 

Totals  &  AverageB 

54,221 

i57.7|14,325i 

[  15. 3  j  25,372(37*01 

100 


:  ■  10-iixse  Giro  :  •-  i'txioo  sdliraeT  ©nd  disq  deom  odd  icW 
zi'ibG  -  bac  sdsToino  tboa  to  \iiot7ot  ovlii.’izqsaoo  obi  %ai$n&%9i  eaoiS 

:  s  ib  sxs  IV  .ol  ^siqa  xfdiw  denied  do 

(  , gXQSO  ids&a  oiqooaoTsvf  edi  to  eoaeosiq 

vIts.totc  iorr  e.'.:-  dx  ©on is  0.*  bocroT®  need  evert  dairm  ^siqe  odd  lo  Eq 
i  sad  xo  noidxaMaiQO  {£)  sad  :  o  asocsdsl  a&i  (S)  ,  A»d  &#£&£?• 

oo  l.o  .cJxrev  I  *ao. ■:■,■■  7oa  odxrj.x.5  so'.;;  di  ■■.  sTodos.3:  dlcfsliBeimsf  ©eirfd 
is  gaols  aisToIrio  xariboe  fcsnij&dnoo  do Mw  VI  .o'K  moil  adlcissT  dasd  dooqxe 
I  i  r  .  .  . 

3 x  txroiios  ail  nx  -^toJ  id irfnx  si  di  eoaia  #glO^D  lo  diuroms  sdd  djsxfd 

8  „  ■•  ■■  ,  -■  f  ... 

x  ,:  3 ■':  jr  tv. orfa  giO'sC  to  eoaosaTq  edd  dadd  moil  ©Jbieo  dxrd  .sdsioldo 

«*xod 

.  .':■  9X  J  ©I  t#9Jb  vx^7  al  IV  kOK  1%S3|^|.« 
odd  -,t  /.-saolc  xend  t  3 hsoqssTTOo  tqtoqtosi' has  doviTia  sJbxooIdJL  ©rid 
s i*1  A  s-.-j  ai  ©.Orxoldo  toaioXxo  irx-  ©dxiTOldo  xarif>oa  to  ssoldToqoic 
.  , ::  y-9  •  o  ..  <  r  xsxo'.'l.f.'-  do s i'xoqxni  ©so  ax  ©isdx 
arid  Vo  a:  is  '  i^rx  sad  no  sis  loxrxcaa  daiq  a  iifd  bom  sw  do  ids  a^Biqs  ©rid 

-  - 

,  dpsdfloo  daxrflj  $w  tdxre:J»dsiS4  ^Istr&ivsTq  svsd  I  as  (&br:i 

:  ■ 

"  *8«qIo  e  tSTOL'50 


«T  1  *Qll  &JHAV 

■  <  i  la  10  lOIWglH^aiQ 


'X. 


j_ a-sedd q  a IvoiqS  j  a^n iXJbs©.^  j 

jTS<lj  "  "j~  Taij  }  T9'ij_  “ 

|dr  ,  dn©C  I'i® dwli  \  dxsr  j lacfcsx'y?  j 

,  1 

ssxoeqg 

i  i 

. 

;C.VV 

. 1 

.K  !■,:.: 

i  '  1 

©TaXoldoq  -51.  j 

i'.J  *  £»  ■  S  CJ  j. ,  c  j  v  i  •:>&  :  id  0  (  V 

'o.vs 

».  .5  ! 

©Tdex/os  i.  «>Ij 

• 

i.o.e 

e  5XO  e  i  ' 

emioai  «a | 

F 1  a  ■  J 

;s*xai 

XX 

—  . —  —  — 

i 

,  XU/XUX3  3  is  OOB  iv  .-X; 

:0*V5mfGSijS..cl|3SS{>I; 

jv.vs] 

i  ISS^cSi 

1 

39§ST9VA  &  BdodoV; 

The  striking  feature  of  Table  No.  7  is  the  distribution  of 
seedlings.  Eour-fif  ths  of  all  seedlings  were  R.  petiolare  with  R,  inenae 
falling  below  R.  lacustre.  R.  inenae  is  low  in  reproduction  of  seedlings 
and  sprouts  on  the  area  worked. 

TABLE  NO.  8. 

DISTRIBUTION  0?  RIBES  SEEDLINGS,  SP BOUTS  AND  OTHERS  BY  BLOCKS- 


Block  No. 

Seedlings 

Sprouts 

Others 

Number 

jper  Cent 

!  Number  jper  Cent; 

( Number  Jper  Cent! 

II 

3,560 

32.5 

4,435 

40.5 

2,950 

1 — -  — [ 

27,0 

IV 

235; 

26.8 

|  i 

[  209; 

1 

23. 9  j 

432! 

49.3| 

V 

2,990 

36.8 

2,705 

33.4 

2,424 

29 . 8 1 

VI 

43, 649 

73.9 

i 

3,923 

6.6' 

11,449 

19.5 

VII  i 

3,723 

25.7 

2,987 

.  20*®j 

'  7.826, 

53.8j 

T 

VIII 

64 

17.3 

i  66, 

17.8 

241 

[  ] 

L  .  64. 9  j 

(Totals  i 

54,221 

l . .. 

14, 325 j 

i . , , 

25 , 372 

L .L . i 

Block  No.  VI  upon  which  eradication  efficiency  was  lowest, 
shows  the  greatest  reproduction  of  seedlings. 


STATEMENT  AND  ANALYSIS  OF  COSTS. 

TABLE  IKS.  9» 

DISTRIBUTION  'OF  CO^TS. 


Item 

Cost  jper  Cent] 

Salaries 

j"|l  ,712*  62  ir  58,6. 

Subsistence 

,  752.82!  ..25*  6, 

Equipment 

!  118.16'  4.5 

Chemical 

138.14;  4.6! 

Transportation  of  men 

123.15  4,2] 

Mi  scellaneous 

76*94;  2.5 j 

|  Totals 

1^2,921*831  IOO.O! 

101 


.o  _.ox.;.c: ,  al  7  «oM,  “io  wJasl  e.77 

tt\  .  ,..•  I  Is  io  arid  yl-Ty oI  .sgiiil&ess 

•■  -  •  ■ 

s,e>z&  sex  >j  ao  aclxrorxq3  .bxiB 

*i-  -01  usat 

- 


s'isrft'O 

a£tro*xq2 

e^aiIJ>9oS  i 

. 

.jnsO  •ss-li'xadukrSf : 

i^croC  ■:  ~Z  1  ISCffiwil  | 

jnsO  left! 

r~  ■  - T"  T 

| 

1  c.vsi  ;  oa,e  t s  |.a*a^ 

i 

3‘SS  . 

LoC.S  ! 

ii 

;S.  Si;  i£S£ 

g-ss 

[SOS  _  L8.3S  _ 

Ssss 

!  yi 

,0.77  U&£rS 

|&-&s> 

|sov,s  ; 

Las 

;oeefs 

j  v 

.  T" 

3.ej 

|d  .1 

;oic,s  , 

e.:-7 

cm  ,S£ , 

So.sa  loss*  v 

ic.OS 

777t<:  ! 

i 

i  V»c7 

'jw.7  r' . 

127, 

io.^6  i  j>s 

Is. VI 

. 

liL _ J 

LLi 

,  .ini 

1  -  ISTS.as 

< 

i  sleJoTi 

jtriw  noqsr  17  .o>l  iooXS 

.p,;f,££i:Xfi033  cci.JaJdibo'icis'i  ••taa5s©<x$  exE*  swoda 

.11500  flG  ai3Y.JjlMA.-aM4  mtUmTa . 

.  r ‘£rr  no  'T 0  I’OIT'la  *  vl.  1 J 


[fcxaO  Ta$L  i.ap.0  . 

c.  9  5  1 

13.0c 

U.  .  5  7  ,  .Is 

as  ItsIbS 

i3*&.  “ 

jSG.iiev  : 

9c..&iz  lac  y£ 

io^  ' 

t5I.B£l 

cfnsaigiypS 

;3.7 

i  II. Sol  ) 

leoxrasxiO 

Is.* 

i  ax  ..ssi  jnsiii 

io  xxoife.f  ioqsay’iT 

1 lT  J 

. 

axr09iiall903iy. 

.  .  i 

ic-.3.IS8,S$I 

aisJolj 

TABLE  NO.  10. 


COST  n?  RE- ERADICATION  ONLY. 


Project 

Acres 

Total  {  Cost  [Man- j  Cost  per  j 

Cost  jper  Acre  |  Day  si  Man-Day  | 

r 

| Be- eradication 

219. 3 | $l,690.42i  $7.72  j  220 

$7.68  | 

TABLE  NO.  11. 

COMPARATIVE  COST  OE  HAND  AND  CHEMICAL  BE- ERADICATION 


j  Method 

Acres 

Man- 

Days 

Cost  Exclud¬ 
ing  Chemical 
and  Spray 
Equipment 

Dost  of  spray! 

Equipment 
[and  Chemical 

1  Ul 

[Total  Cost;  Acre; 

- - - ‘  - - , 

|  Hand 

123.7 

115.62 

$  809.37 

J  809.37  | $6.54 

. 

Chemi cal 

95.6 

104.38 

730.63 

$150.42  | 

f  881.05  [  9.22 

Totals  & 
Averages 

219.3 

220.00 

$1,540.00 

- -4—  - 1 

$150.42  j 

'  — .  '""■"I .  '  ■'“■I 

$1,690,42  ! $7.71 1 

The  above  table  shows  that  it  cost  less  to  re-eradicate  by 
hand  than  by  chan i cals. 

The  difference  between  the  cost  as  shown  by  Tables  No.  9 
and  10,  $1,231.41,  is  accounted  for  by  the  fact  that  Table  No.  10  is 
for  re- eradication  only  while  Table  No.  9  includes  the  cost  of  extra 
eradication,  of  working  methods  plots  and  the  salary  and  expenses  of 
one  man  for  recorder.  On  a  practical  job  this  recorder  would  not  be 
used*  hence  his  cost  was  not  included  against  the  job. 

SUMMARY 

An  analysis  of  all  tables  leads  to  the  conclusion  that  Ribes 
seedlings  come  in  after  chemical  eradication  in  great  profusion* 

In  the  reproduction  of  Ribes  seedlings,  R.  petiolare  is  first, 

B.  la  cast  re  second  and  R.  ineme  third. 

In  the  reproduction  of  sprouts,  R.  lacustre  is  first, 

R.  petiolare  second  and  S.  inerme  third. 

Of  the  sprays  used  on  eradication  No.  IV  was  the  most  effective. 

The  cost  per  acre  for  re- eradication  was  less  by  hand  than  by 

chemicals. 
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RE-ERAD IC AT ION  OF  BIBES  BY  BMP-PUILXNG 
METHODS >  IDAHO ,  1939 

Field  Supervision  "by  C,  0.  Peterson 
Report  by  C.  C»  Strong 


INTRODUCTION 


In  1928  re-eradication  was  conducted  on  an  area  where 
fewer  Bibes  bushes  per  acre  were  found  by  original  eradication 
crews  than  for  any  other  area  worked  during  the  period  1924- 
1929,  For  this  reason  the  results  obtained  could  be  only  locally 
applied.  In  order  to  secure  information  which  might  be  applied 
to  those  regions  having  a  high  original  Bibes  population  the  decision 
was  made  to  conduct  the  1929  experiments  on  the  area  drained  by  the 
Little  North  Fork  of  the  Coeur  d*Alene  River  centering  around 
Honeysuckle  Banger  Station  on  the  Coeur  d* Ale he  National  Forest* 

A  large  part  of  the  area  was  originally  eradicated  of  Bibes  in 
1927,  The  background  for  re-eradication  experiments  is  set  forth 
in  the  s,1928  Annual  Report  of  the  Western  Office54  and  will  not 
be  repeated  here, 

PURPOSES  OF  EXPERIMENT 

1,  To  determine  the  average  cost  per  acre  for  first  re- 
eradication  of  Bibes  in  various  eradication  types* 

2,  To  determine,  on  a  large  scale,  the  approximate  protection 
afforded  an  area  in  terms  of  amount  of  Bibes  left,  the  species, 
location  of  bushes  and  extent  and  character  of  Bibes  reproduction 
following  original  eradication, 

3*  To  determine  what  eradication  types  are  adequately  protected 
by  one  eradication  of  Bibes, 

4,  To  determine  the  growth  and  survival  of  the  numerous  Bibes 
which  germinate  along  chutes  and  skidways  for  varying  periods  follow¬ 
ing  logging* 


ARU  ON  WHICH  WORK  WAS  DONE 


Any  one  of  the  five  camp  areas  worked  in  1927,  with  the 
exception  of  the  Cascade  Creek  drainage  where  no  cut— over  land  was 
included,  was  satisfactory  for  re-eradication  purposes.  Hence, 
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the  most  accessible  one,  Skookum  Creek,' was  chosen.  Another 
reason  for  choosing  this  area  was  that  one  block  of  the  Sand  Creek 
area  could  be  reached  conveniently  from  the  camp  site  selected. 
Furthermore  a  1917  cutting  which  was  not  eradicated  of  Hibes, 
adjoined  the  skookum  Creek  area  and  it  was  possible  to  secure 
from  it  considerable  information  regarding  the  Ribes  growth  and 
survival  along  the  chutes  and  skidways* 

METHODS  OF  WORKING 

Crew  methods  employed  were  according  to  the  best  standards 
previously  developed  for  the  varying  conditions  encountered.  Blocks 
as  originally  worked  in  1927  were  re-worked.  Comparative  data  are 
shown  under  results. 

Two  special  studies  were  made;  (1)  to  determine  the 
feasibility  of  spraying  heavy  concentrations  of  Kibes  inerme  so 
nrevalent  along  the  Little  North  Fork  of  the  Coeur  d*Alene 
River,  and  (2)  to  determine  the  feasibility  of  spraying  R, 
viscosissimum  and  R,  lacustre  seedlings  where  they  exist  in  such 
profusion  as  to  make  hand  pulling  impractical. 

The  re-eradication  unit  consisted  of  14  men  including 
the  field  supervisor, 

RESULTS  OF  WORK 

Hand  Eradication, 

Four  blocks  in  the  Skookum  Creek  area  and  one  block  in 
the  Sand  Creek  area  which  were  completely  covered  in  1927  were  re¬ 
eradicated  of  Ribes  in  1929,  Table  No,  1  shows  the  results  of 
work  done  on  these  blocks.  It  will  be  noted  that  data  are  shown 
on  a  comparative  basis,  the  1927  results  being  contrasted  with 
those  of  1929, 
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Of  the  total  number  of  Ribes  pulled  in  1929  by  re¬ 
eradication  crews  92$  were  seedlings,  1$  were  sprouts  and  ?%  were 
bushes  missed  by  original  eradication  crews  in  1927, 

In  addition  to  the  re-eraaication  work  done  as  shown  in 
Table.  So,  1  certain  areas  adjoining  not  worked  in  1927  were  completed 
in  1929*  The  results  of  this  original  Ribes  eradication  are  shown 
in  Table  Ho,  2, 

TABLE  NO.  3 

ORIGINAL  ERADICATION  DONE  IN  1929 


Eradica¬ 

tion 

Type 

Stream 

Acres 

J>6 

Number  Ribes  Pulled  T  Live  Stem 

Man-days 

Cost 

per 

Acre 

R, 

lac* 

484 

R* 

_jvis,_^ 

•  .£  ~  1 

R. 

iner, 

_ 153' 

per 
Afire 
'  129 

JTotal 

10*572 

per 
ACT e_ 

3,300 

Total 
5.  5 

Per 

Acre 

1*  20 

;7,  82 

0*0. 

46*0 

540 

12*691 

288 

625 

14 

5*5 

,13 

.78 

C.M* 

100*0 

4,615 

53 

47 

230,852 

2,209 

50, 1 

,50 

3, 26 

Q»P« 

_  42*0 

_ 499 

28 

12 

53,168 

1,199 

3,5 

*08 

*53 

Average  . 
or  Total  i 

193*6 

6,128 

12,783 

152 

99 

384, 217 

1*470 

64*5 

*33 1 

$3.17 

Studies  of  the  growth  and  survival  of  Ribes  along  chutes  and 
skidways  were  confined  to  two  areas  on  which  logging  took  place  in  1917 
and  1936  respectively.  The  areas  chosen  were  fairly  representative 
respectively  of  other  areas  having  been  logged  for  the  same  periods  as 
determined  by  exoerienee  and  numerous  examinations  of  logged  over  areas 
in  the  general  region.  Table  Ho*  2  shows  the  results  of  two  studies 
made, 

TABLE  KO,  3 

RESULTS  OR  ERADICATING  RIBES  ALONG  CHUTES  AMD  SKIDWAYS 


Ribes  Pulled 

L,  S.  Destroyed 

Average 

fcan-d&ys 

Year  of 
Logging 

Acres 

Worked 

iJumber 

per 

Acre 

Total 

Feet 

Feet  per 
Acre 

Size  Bushes 
pulled 

To  tal 

per 

Acre 

1917 

^  9 

5,280 

587 

87,205 

9,690 

16,5 

15.75 

1.75 

1926 

4 

3,057 

764 

255 

64 

*1 

3.43 

,86 
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Logical  deductions  to  be  made  (from  the  experiment  ar® 

as  follows} 

1*  Although  germination  of  F.ibes  seeds  on  the  1926  cut-over 
area  had  apparently  ceased  (no  bushes  were  found  of  1929  germination) 
most  of  the  bushes  having  germinated  in  1928  and  some  of  those  hav¬ 
ing  germinated  earlier  were  so  small  that  too  many  are  missed. 
Eradication  th®  fourth  year  following  logging  and  brush  disposal  would 
no  doubt  be  feasible* 

2*  Amount  of  Ribes  live  stem  per  acre  is  so  small  that  eradica¬ 
tion  could  be  delayed  to  the  fourth  or  fifth  year  without  danger  of 
great  volumes  of  sporidia  being  produced  on  the  leaves  of  Ribes  seed¬ 
lings* 

3,  Although  there  were  fewer  Ribes  per  acre  on  a  twelve  year 
cutting  the  bushes  were  of  such  size  and  difficulty  of  working  so 
great  that  the  average  cost  of  working  per  acre  was  much  greater 
than  on  th®  three -year  cutting.  Hence  twelve  years  is  far  too  long 
•to  wait  both  from  the  standpoint  of  cost  of  eradication  of  Ribes 
and  from  the  standpoint  of  potential  production  of  sporidia  on 
the  blister  rust  infected  Ribes  leaves* 

Chemical  Eradication, 

In  192?  an  area  of  approximately  20  acres  where  H*  inerme 
existed  in  such  profusion  as  to  make  hand  pulling  impractical  was 
encountered.  At  that  time  it  was  found  that  eradication  of  those 
bushes  would  necessitate  completely  clearing  th®  land  so  inter¬ 
twined  were  the  R*  inerme  roots  with  the  roots  of  alders,  willows  and 
other  species  of  the  heavy  brush  cover*  Hence  it  was  decided  to 
wait  until  a  spray  had  been  found  or  developed  which  would  satisfactorily 
kill  R,  inorm®. 

Due  to  the  extensive  distribution  of  blister  rust  as  found 
in  the  fall  of  1928  it  was  decided  to  spray  th®  R.  inerme  concentra¬ 
tions  in  1929  with  the  sodium  chlorate  and  "Atlacide!J  sprays  chiefly 
to  reduce  the  R,  inerme  live  stem  as  much  as  possible  and  also  as  a 
further  check  uuon  the  effectiveness  of  these  sprays  on  the  species 
in  question.  Table  Ho.  4  shows  the  results  of  spraying; 
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TABLE  HQ,  4 


RESULTS  OF  SPRAY  I  EG  R.  .  IflERME  GONCEMTRATIQhS 
IN  JULY  AND  AUGUST,  1939 


Eradication 

Tyre 

L 

Acres 

5,33 

Spray  Used 

Man-days 

Number 

Gallons 

114 

Gallons 
Per  Acre 

31 

Total 
5*  36 

per  Acre 
'  1*00 

M 

13*50 

654 

48 

20,66 

1,53 

H 

1*  60., 

239 

149 

5,50 

3*44  • 

Combined 

20*43 

1,007 

49 

31*  52 

1*  54 

Th©  effectiveness  of  the  above  spraying  can  not  be  determined, 
of  course t  until  the  1930  field  season* 

A  small  patch  of  R,  viscosissiaram  bushes  on  a  logged  over 
area  was  sprayed  to  determine  the  feasibility  of  spraying  heavy- 
concentrations  of  R *  visco sissimum  seedlings  which  frequently  Com© 
in  along  chutes  and  skidways,  The  effectiveness  of  this  method  of 
eradication  can  also  be  determined  in  the  1930  field  season, 

COST  QF  OPERATION 

The  field  cost  of  conducting  studies  and  experiments 
dene  by  the  re-eradic  dion  project  on  the  Coeur  d»Alene  National 
Forest  are  shown  in  Table  No,  5, 
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TABLE  NO,  5 


COST  OF  OPERATION 


Item 

Cost  | 

Salaries 

Supervisors 

$1,116*66] 

Temporary  Employees 

2,070*93! 

Subsistence 

Salaries  of  Cooks 

388, 50} 

Food  Used 

"9277111 

Transportation  of  food 

820*00 

General 

Equipment 

Depreciation 

224*73 

Transportation 

■  '  84*58 

Spraying  equipment 

Depreciation 

8*07 

Miscellaneous 

Supplies 

39*13 

Expenses 

33.91 

Repairs 

19*92 

Twine _ _ _ 

60,12 

Chemical 

Chemical  Used 

81*25 

Transportation 

11*93 

Transportation  ;,ea 
Total 

158*91 

$5,425,73 

The  supervisors 1  salaries  item  includes  salary  of  the 
field  supervisor  for  5  months  plus  the  salary  of  the  general 
supervisor  for  a  proportionate  share  of  this  period* 

SOMARY  07  RE-ERADICATIQff  BY  BA?iP-PULLISG  LJfHCOS 

1938  ■■  AST)  1939 

Due  to  the  smallness  of  many  of  the  seedlings  pulled  by 
re-eradication  crews  in  1938  and  1929  it  seems  definitely  settled 
that  re-eradication  only  two  years  following  original  eradication 
of  Ribes  by  hand-pulling  methods  is  too  soon  to  conduct  this  type 
of  work*  It  is  therefore  recommended  tjiat  re-eradication  be  delayed 
to  the  third  year  or  even  the  fourth  year  unless  other  factors  of 
consideration  make  a  four  year  delay  inadvisable* 

Data  secured  by  the  operation  on  the  Faniksu  Rational  Forest 
in  1928  and  the  one  on  the  Coeur  d»'£Lene  national  forest  in  1929  give 
a  fair  average  basis  for  forecasting  the  cost  of  re— eradication  in 
the  future*  Table  Ho*  5  shows  the  averages  for  the  two  years  work* 
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EXPERIMENTAL  APPLICATION  OF  RIBX  GILES 

By 

C.  C.  Strong,  Associate  Forester 
X.  G.  Guernsey,  Junior  Forester 
H.  R.  Offord,  Agent 

INTRODUCTION 

For  several  years  chemical  investigations  have  been  conducted 
by  the  Western  Office  of  Blister  Rust  Control  for  the  express  purpose 
of  determining  which  chemical  mixture  or  solution  gives  the  greatest 
promise  of  becoming  an  effective  Ribicide.  Ribicideis  here  and  here- 
after  used  to  designate  any  chemical  agent  destructive  to  Ribes. 

During  the  progress  of  this  investigative  work  in  the  past  certain 
chemical  sprays  were  developed  but  two  factors  limiting  their  use  were 
encountered.  These  factors  are  (1)  high  cost  of  basic  chemicals 
involved  and  (2)  failure  of  the  sprays  developed  to  bring  about  a 
satisfactory  killing  action  on  currant  and  gooseberry  species  other 
than  Ribes  petiolare.  With  the  first  factor  in  mind  the  men  engaged 
upon  chemical  investigations  had  investigated  the  mechanism  of  the 
toxic  action  of  sodium  chlorate  and  subsequently  recommended  using 
dilute  chlorate  sprays  in  slightly  acid  solution  for  the  eradication 
of  R.  petiolare.  Research  work  on  the  matter  of  a  suitable  Ribicide 
for  R.  lacustre  and  R.  inerme,  moreover,  had  resulted  by  the  spring 
of  1929  in  development  of  certain  other  sprays.  The  exigencies  of 
stream  type  eradication  called  for  a  large  scale  field  test  of  the  new 
sprays. 


Observations  (many  of  them  contradictory  in  nature)  have  been 
made  by  various  investigators  concerning  the  most  favorable  time  of  the 
year  for  applying  chlorate  sprays.  In  the  course  of  experimental 
chemical  eradication  of  Ribes  it  had  been  observed  that  early  season 
application  in  the  case  of  R.  inerme  and  R.  lacustre  gave  a  higher 
percentage  of  kill  than  late  season  application  of  the  same  spray-* 

R,  petiolare  seemed  to  be  quite  susceptible  up  to  a  certain  time 
rather  late  in  the  growing  season.  The  proposed  reduction  in  concen¬ 
tration  of  field  sprays  necessitated  more  accurate  information  concern¬ 
ing  the  seasonal  effect  on  the  toxicity  of  field  sprays  to  Ribes. 
Furthermore,  the  addition  of  the  hygroscopic  agent  caXciim  chloride 
appeared  to  make  the  sodium  chlorate  somewhat  less  toxic  and  in  view 
of  the  proposed  reduction  in  concentration  for  general  field  work  more 
complete  data  on  this  point  was  considered  desirable. 

In  addition  to  the  experiments  with  sodium  chlorate,  tests  were 
to  be  made  of  a  copper  complex  (copper  cyanide  tetrasodiumthio sulphate) 
which  had  been  devised  in  the  course  of  the  investigative  work  at 
Berkeley.  This  compound  showed  such  promising  results  on  R.  inerme  and 
R.  lacustre  in  the  greenhouse  tests  that  a  large  scale  field  test  of  the 
compound  appeared  to  be  necessary  in  order  to  determine  its  suitability 
for  general  field  use. 
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A  sui table  area  for  a  large  scale  experiment  was  located  at 
Clarkia,  Idaho,  where  S»  petiolare,  R.  lacuntre  and  R.  inerme  occurred 
in  such  numbers  and  distributed  in  such  a  manner  that  it  was  possible 
to  lay  out  half-acre  plots  containing  all  three,  A  series  of  chlorate 
and  copper  complex  sprays  were  applied  to  consecutive  half-acre 
plots  on  a  14-day  rotation  from  June  to  September.  Certain  other 
investigations  of  minor  importance  were  conducted.  These  will  be 
noted  under  purposes  and  results. 

It  is  proposed  also  to  use  the  results  of  these  large  scale 
field  experiments  as  a  practical  field  basis  for  the  correlation  Oi 
laboratory  research  such  as  the  analysis  of  Eibes  stems,  roots  and 
leaves  for  starch  which  is  being  undertaken  at  the  present  time  at 
the  University  of  Idaho, 

PURPOSES 

1.  To  test  the  effectiveness,  under  actual  field  conditions,  of 
any  spray  that  had  shown  promise  as  a  Pdbicide  in  laboratory  experi¬ 
ments. 

2*  TO  determine  the  relationship  between  time  of  application  during 
the  day  and  degree  of  effectiveness  of  any  given  spray* 

3.  To  determine  seasonal  effect  on  the  toxicity  of  chanical  to 
Eibes  and  the  modifications  of  that  seasonal  effect  caused  by: 

a.  Concentration  of  spray* 

b.  pH  value  of  spray* 

c.  presence  of  different  hygroscopic  agents. 

4.  do  compare  effectiveness  of  refuse  molasses  and  glycerine  as  a 
sticker  and  binder  of  the  new  complex  sprays. 

5.  To  try  out  fireproofing  materials  for  clothing  used  in  chaaical 

application. 

LOCATION  AND  DESCRIPTION  Of  AREA 

It  was  believed  by  those  who  selected  the  area  for  field 
tests  of  sprays  that  the  most  ideal  area  is  one  on  which  there  is  a 
goodly  representation  of  R.  petiolare,  R.  lacustre  and  R.  Ig-eme, 

The  three  species  noted  are  the  main  stream  type  Eibes  species  occurring 
in  the  Inland  Empire.  The  relative  effectiveness  of _ sprays  on  the 
Ribes  species  could  be  far  more  accurately  obtained  if  each  plot  had 
each  of  the  three  species  well  represented. 


112 


is  bst&ooi  san  dnsjniiBqx©  eleoa  93*ibI  &  iol  Beia  eldadina  A 

si  .a  ba  ©idayaAi  «H  ,  aisloldaq  *H  ©iadw  f  on.gJbl  .sidnsIO 
9  Id  is  ft  o  q  e&m  oi  derid  nsnnaffl  s  rions  at  MdxrdindsiJi  Ms  aistfoicrrt  rfoxra  at 
©da-iolao  asxi&a  A  .ssxdd  lie  §ninxsdnoo  sdolq  snoB-lIsd  dx/o  \bI  od 
©iox -1  Isri  9viIxro9acoo  o*  Jbeilqq®  aisw  av&iqa  xelqiaoo  i9qqOo  isos 
neddo  nisdisO  .*i©doi©!qs3‘  cd  ©mrl  xoi'l  no i dad  on  ^ab-^I  b  no  adolq 
sd  Him  9®9dT  .MdonMoo  ©nsw  sonfidnoqini  nonim  lo  snoidBsidasvni 

.sdlnaSi  L  ■  asaoc  :nq  nsMtr  da! on 

slsoa  q  \x?.I  easnd  adlo-san  odd  ©an  od  os  Is  Maoqoiq  si  dl 

lo  no id.si®'xioo  idd  nol  axage  £1© il  Lsoidosiq  b  sb  a  dffsxofcieqx©'  ibl'ail 
era---  I! ooi  taai©d8  a©di&  lo  sia^XBiia  sd!  an  tfoxra  xfoissssi  Tfipd-stodel 
1b  •  'ix  x/jsgsi'i  ad..  da  n©2fedi©J3ntr  §ni?  ax  rioirfw  dtoixda  nol  save©! 

lo  v,j  j.a-iovixiU  sidd 

saao-jiuq 

lo  tanoldi.5apo  Mall  Isndoj  -isM/  .aaeBevidoall©  ©rid  da©!  of  vl 
-in-  .xs  :-x  dBiodjsI  ai  ©fcioidiH  b  a&  saiaxcia  nwcds  Jbsd  dsrid  T&snqg  ^fife 

.sdflQin 

cdilBOxI-.cB  lo  s tfil  nsswdad  qiuanoidBisn  ©rid  ©ainrtodait  of  .S' 

,;qs  ftatig,  \>ab  lo  aasnevidoBlt©  lo  sei^sit  Mb  \b1>  sd! 

od  Xsoineria  lo  .rxolxod  ©rid  no  doell©  Isnossea  ©nicrcsdsf)  of  .S 

:  '::.c  Mairao  doall©  iBnoeaea  d.sdd  lo  anoidno  xxxftorn  arid  Ms  a-scflH 

.■^Biqa  lo  noidBidnaonoO  »b 
«*;x.iq®  lo  -oiflsv  -iq  .d 
.sdneg/’;  aiqoosoTs^ri  dnaisllxl)  lo  ©onoasi $  »o 

s-  xainsoqlg  Me-  a^aenloxu -sanlan  lo  aasnsvidosll©  ©naqisoo  oT 

.a-^siqs  -qLmoo  wad  ’©rid  lo  laMxd  Me  isrioxda 

•.ruin--.  :  - ;  -an  gniddoXo  id  e XaiisdB®- -^ailooiqei il  !xro  ^nd  of  .3 

.noxdBOiiqqs 


s  10  lOif^C-a.jq  :IM  HOITADOd 

is  la  11  iol  bsxs  arid  Mdoslaa  oriw  saorid  ^d  Mvailad  aaw  dl 
b  ai  eiexid  do  Mm  no  ©no  ai  Bans  IbsI>x  da  oat  ©rid  ddrid  s^aiqa  lo  adssd 
•  «S  ds  x  endaxi-oBl  ,g  .aiBloidsg  .r  lo  noidsdnsasiqai  ^Iboos 

usuTssroao  asio  c  =  aacfih  sg^d  aissidg  niarn  »rid  ©is  Mdon  aaioaqa-  ©airid  ©rif 
J  M  x  svid^Iex  idf  .  ^  /X  h  I 

Ms  dox  no.-.-©  li  Jdsnxedtfo  ^I&d£:inooB  ©loin  isl  ©d  blxroo  seiosqs  aadiK 
•Mln©?'©iq©i  Hew  asioeip  seirid  ©dd  lo  do®© 

' 


s tt 


fiEr 

waKgftg 

i  i  :: 


After  an  exhaustive  search  an  area  was  selected.  This  area 
constitutes  a  part  of  the  Merry  Creek  drainage  lying  within  townships 
42  and  43  north,  range  2  east,  Boise  Meridian.  Merry  Creek  flows  into 
the  Middle  Pork  of  the  St.  Maries  Eiver  about  one  mile  east  of  Clarkia, 
Idaho.  Before  the  final  selection  of  the  area  was  made  it  was  necessary 
to  secure  the  pennission  of  all  owners  whose  property  would  he  involved. 

No  serious  opposition  was  encountered  in  securing  the  necessary  coopera¬ 
tion  of  owners  and  in  the  end  full  consent  of  all  was  obtained. 

It  is  v  ry  doubtful  if  any  area  could  have  been  found  in  North 
Idaho  where  conditions  more  nearly  approached  the  ideal  set  up  as  a  guide 
when  the  search  for  an  area  began.  In  fact,  of  the  141  plots  sprayed 
129  had  all  three  species  in  large  quantities.  All  plots  had  E.  petiolare 
only  three  plots  did  not  have  B.  lacustre  and  only  twelve  did  not  have 
B.  inerme  bushes.  Furthermore,  there  were  probably  more  feet  of  Eibes 
live  stem  present  on  this  area  before,  spraying  began  than  on  any  other 
equal  area  in  North  Idaho.  The  illustration  on  the  preceding  page  gives 
some  idea  of  the  mass  of  brush  and  Eibes  occurring  on  the  Merry  Creek 
area. 

Merry  Creek  drains  a  rather  extensive  area  which  supports  an 
excellent  stand  of  white  pine  of  all  age  classes.  Near  the  plots,  how¬ 
ever,  the  stand  is  1  rgely  of  about  40-year  age  class. 

METHODS,  EQUIPMENT  AND  MATERIALS 

plots.  Each  plot  had  an  area  of  one- half  acre  and  was  rectangu¬ 
lar  in  shape  with  sides  laid  out  in  cardinal  directions,  plots  were 
marked  with  a,  substantial  cedar  post  at  each  corner  and  the  necessary 
numbers  and  symbols  indicated  with  durable  paints,  plot  locations  are 
shown  on  the  map  at  the  end  of  this  report. 

1*  plot  sections.  Each  plot  was  divided  into  three  sections.  The 
purpose  of  this  was  to  facilitate  having  one  section  sprayed  during  the 
early  part  of  the  day,  the  second  during  the  middle  and  the  third  during 
the  latter  part  of  the  day.  The  purpose  was  to  determine  whether  or  not 
time  of  applying  spray  during  the  day  had  any  influence  on  effectiveness. 

2.  Eibes  occurrence.  Under  conditions  as  severe  as  those  encountered 
on  the  Clarkia  plots  an  accurate  estimate  of  Eibes  live  stem  was  very 
difficult  to  make.  However,  great  effort  was  expended  to  make  this 
estimate  as  accurate  as  possible.  Not  only  was  live  stem  for  each  plot 
recorded  by  Eibes  species  but  the  same  information  was  obtained  for  each 
section  of  each  plot.  The  relative  effectiveness  of  the  various  sprays 
used  will  largely  be  determined  by  the  per  cent  of  live  stem  killed  on 
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each  plot  by  species,  Ho  good  purpose  can  be  served  by  including  in 
this  report  the  live  stem  for  each  plot.  However,  a  sample  form  on  which 
plot  data  were  recorded  is  shown  at  the  end.  The  average  feet  of  live 
stem  per  species  for  each  plot  was  as  follows: 

(1)  R.  petiolare  -  24,562 

(2)  R.  lacustre  -  6,351 

(3)  R.  inerme  -  11,263 

Methods  of  Spraying.  All  spraying  was  done  with  xnapsack 
sprayers  elsewhere  described.  Methods  of  spraying  were  quite  similar  to 
those  already  described  differing  only  in  that  the  one«-half-acre  plots 
were  individual  blocks  on  this  operation. 

Materials  Used.  In  all,  41  different  spray  solutions  were  used. 
Some  of  these  differed  only  in  pH  value.  The  formulae  of  the  sprays 
used  in  experimental  work  are  shown  in  Taole  Ho.  1  and  include  concen¬ 
tration  of  chemical ,  pH  value  of  solution  and  spreader  used,  pH  value 
may  be  defined  as  the  log  of  the  reciprocal  of  the  hydrogen  ion 
concentration  of  a  solution.  For  pure  water  thi  s  value  is  7.  A 
solution  .having  a  pH  value  of  7  therefore  is  considered  neutral. 

Scientific  nomenclature  has  designated  as  alkaline  a  solution  whose  pH 
is  numerically  greater  than  7  and  an  acid  solution  as  one  having  a 
numerical  value  less  than  7* 
ii -H'H 

There  are  several  factors  which  influence  the  pH  value  of  a 
solution  when  a  certain  chemical  is  dissolved  in  water.  Changes  ia  the 
acidity  of  the  water  supply  and  a  variation  of  acid  or  alkali -forming 
impurities  in  the  chemicals  are  the  most  important  factors  encountered 
in  field  practice.  If  a  certain  pH  value  is  required  it  is  usually 
necessary  to  adjust  the  pH  by  means  of  suitable  chemical  reagents. 

■This  is  .done  most  readily  under  field  conditions  by  adding  &  small 
amount  of  dilute  acid  (e.g.  hygroehloric)  or  dilute  alkali  (e.g.  sodium 
hydroxide)  to  the  spray  solution.  The  addition  of  acid  decreases  the 
pH  value  numerically  while  the  addition  of  alkali  increases  it.  Fine 
adjustment  is  obtained  by  adding  a  few  drops  of  an  indicator  mixture 
(methyl  red  plus  brom  thymol  blue)  to  a  few  cc*s  of  the  solution  to  be 
tested  snd  comparing  trie  color  so  obtained  with  a  standard  color  chart. 
Identical  spray  formulae  differing  only  in  pH  value  of  the  spray  were  used 
in  these  experiments  to  determine  to  what  extent  the  pB  value  of  solution 
influences  the  effectiveness  of  the  spray. 
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Results  of  Work  in  Field 


Sprays  Used.  The  Following  table  shows  plots  sprayed  with  each  spray: 
TABLE  NO.  1 

SPRAYS  USED  AML  PLOTS  SPRAYED  WITH  EACH 


Plot  No. 

Spray  Solution  Applied 

1-23-43-62-7? 

NaC103  .89#  per  gal.  pH  6.5  •*  Glue  (2) 

2-24 

NaC103  2.7#  per  gal.  pH  6.5 

3-25-45-64-79 

NadO^  .89#  per  gal.  *  CaCl2  .47#  pH  6.5 

4-26 

NaC103  2.7#  per  gal.  *  CaCl2  1.4#  pH  6.5 

5-27-47-66-81 

NaC103  .89#  per  gal.  •*  MgCl2  .84#  pH  6.5 

6-28 

NaC103  2.7#  per  gal.  ■*  MgCl2  2.58#  pH  6.5 

7-29-48-82-91 

Cu  Complex  2.65#  per  gal.  pH  6.5  *  Molasses  (3) 

8-30-49-83 

Cu  Complex  3.13#  per  gal.  pH  6.5  o  Molasses 

9-31-50-84 

Cu  Complex  1.03#  per  gal.  pH  6.5  •*  Molasses 

10-32-51-85 

Cu  Complex  2.06#  per  gal.  pH  6. 5  4  Molasses 

11a)-33(ir52(i)-67(ir86(i) 

NaClC3  .45#  per  gal.  pH  8 

11-33-52-67-86 

UaClOs  .89#  per  gal.  pH  8 

12-34 

NaC103  2.7#  per  gal.  pH  8 

13-35-54-69-88 

NaC103  .89#  per  gal.  4  CaCl2  .47#  per  gal.  pH  8 

13fi^-35fir54(i)-69ar88fi) 

NaC103  .45#  per  gal.  #  CaCl2  .23#  per  gal.  pH  8 

14-36 

NaC103  2.7#  per  gal.#  CaCl2  1.4#  per  gal.  pH  8 

15-37-56-71-90 

NaClO^  .89#  per  gal. 4  MgCl2  .84#  per  gal.  pH  8 

NaC103  .45#  per  gal.*  MgCl2  .42#  per  gal.  pH  8 

16  | NaC10.<,  2. 7#  per  g&l.w  MgCl2  2.58*  per  gal.  pH  8 

17-38-57-72-95 

NaC103  .89#  per  gal.  pH  4 

17(l)-38(i)-57(i)-72(i)-95(i) 

NaC103  .45#  per  gal.  pH  4 

18 

NaC103  2.7#  per  gal.  pH  4 

19(l)-40(l)-39(ir74(l)"97(l) 

NaC103  .45#  per  gal.  #  CaCl2  .23#  per  gal.  pH  4 

19-40-59-74-97 

NaC  103*789#  per  gal.  ■»  CaCl2  .47#  per  gal.  pH  4 

20 

NaClOa  2.7 #  per  gal.  *  CaCl2  1.4#  per  gal.  pH  4 

21  m-^fir61  (  i  r76 1 1  r"  m 

NaC103  .45#  per  gal.  +  MgCl2  .42#  per  gal.  pH  4 

21-42-61-76-99 

Naclc^  .89#  per  gal.  MgCl2  .84#  per  gal.  pH  4 

22  '  “  " 

NaC103  2.7#  per  gal.  <*  MgClg  2.58#  per  gal.  pH  4 

^dr^dr^dr^d) 

NaC103  .45#  per  gal.  pH  6.5 

25(i)-45(1)-64(1)-79(1) _ 

27  ui“^7ui“°6iir8lui _ 

SaC103  .  45#  per  gal.  ■»  CaCl2  .23#  per  gai.pH  6.5 
BaClC3  .45#  per  gal.  ■»  MgCl2  .42#  per  ial.pH  675“ 

37di 

Naclc3  .45?  per  ial.  •»  MgCl2  .23#  per  ial.pH  8 

39-58-70-96 

At lac ide  .68#  per  gal.  pH  4 _ 

41-60-75-98  _ 

Atlacide  i.35#  per  gal.  pH  4 

44-63-78 

Atlacide  .68#  per  gal.  pH  5. 5 _ _ _ 

46-65-80  _ 

1^0  l#35f  per  pH  3» 5 

53-68-87  *  ~  _ _ 

Atlacide ~768#  per  gal.  pH  8 _ 

55-7Q-89 _ ~  _ 

Atlacide  1.36#  per  gal.  pH  8 

93  _  _ I _ _  _ 

Cu  Complex  1.03#  per  g^l,  •*  Glycerine  C41  .  - 

92 

Cu  Complex  3.13#  per  gal.  ■*  Glycerine 

94 

Cu  Complex  2.06#  per  gal.  ■*  Glycerine  _____ 

(1)  Plots  sprayed  with  a  series  of  solutions  added  after  original  schedule  was  made  up. 

(2)  Glue  (.01<  of  the  dry  weight  of  chemical)  was  added  to  all  chlorate  sprays  includ¬ 
ing  Atlacide  as  a  sticker  and  spreader. 

(3)  Molasses  li  to  3t  by  volume  was  used  as  indicated  with,  copper  complex  sprays  as 
a  binder.  The  low  grade  molasses  did  not  prove  satisfactory  as  a  sticker  and 
spreader  because  of  the  resultant  excessive  gamming  ®d  clogging  of  pumps  and  nozzles. 

(4)  Glycerine  1^  to  3 $  by  volume  was  used  as  indicated  with  copper  complex  sprays  as 

a  binder. 


Annual  Report.  1929 
C.  C.  Strong 
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Observations  of  Sprayed  Plots.  Late  season  observations  of 
the  toxic  action  of  dilute  solutions  of  sodium  chlorate  indicated  that 
alkaline  solutions  of  sodium  chlorate  were  less  effective  than  the 
acid  solutions  on  R.  petiolare.  The  strongest  concentration  of 
chlorate  to  which  magnesiam  chloride  had  been  added  as  a  hygroscopic 
agent  gave  indications  of  being  considerably  more  toxic  to  R*  inerme 
and  lacustre  than  sodium  chi o rat e- calcium  chloride  mixtures* 
Unfortunately  the  magnesium  chloride  mixtures  appeared  to  be 
rather  dangerous  fire  hazards  and  application  of  the  strong  solution 
was  discontinued  about  the  middle  of  July, 

Copper  complex  sprays,  the. new  Ribicide,  appeared  to  be 
relatively  ineffective  on  R,  petioiar'e  as  greenhouse  tests  had  pre¬ 
viously  shown,  E,  inerme  and  R»  lacustre  were  much  more  susceptible 
than  R,  petiolare  to  the  action  of  the  copper  aprays  but  did  not  react 
as  satisfactorily  as  greehhouse  plants.  Sun  forms  of  both.  R«  lacustre 
and  R.  inerme  were  much  more  susceptible  than  the  shade  forms. 

It  was  also  observed  that  glycerine  when  used  as  a  binder  was  much 
more  effective  than  the  refuse  molasses  and  in  the  former  case  the 
killing  action  of  the  copper  complex  was  much  more  characteristic 
of  the  type  of  action  secured  at  Berkeley,  However,  it  is  feared  that 
the  lateness  of  the  season  will  militate  somewhat  against  the  toxic 
action  of  the  glycerine-copper  complex  sprays* 

The  entire  season's  work  at  Glarkia  was  free  from  accidents 
resulting  from  the  combustion  of  chlorate- soaked  clothing  and  can  be 
attributed  in  part  to  a  process  of  fireproofing  pants  worn  by  the  crew¬ 
men  and  in  part  to  the  careful  supervision  and  enforcement  of  camp 
rules  about  keeping  clothes  washed  and  somewhat  damp  while  on  the  job* 

The  Cost  of  the  Operation,  She  following  table  shows  the  cost 
of  the  operation  in  detail: 
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TABLE  HO.  3. 


I  t  ( 

9  m 

Cost  S 

Hilaries 

[Supervisors 

i  $  •  483*  33  j 

| Temporary  men  j 

;  1 ,058.48  j 

Area  toerry 
Plot  $Io  3 

Subsistence 

|  410. 90 | 

Date  Sprayed 

General  equipment 

Go  St 

Transportation, 

!  114*  61 1 

43.  81  i 

Spraying 

| Equipment  i 

50*59 j 

i 

1  Supplies 

39.591 

■  it  r-  ■  ■  1 

[Miscellaneous  1 

, Expenses 

379*72 

jEepairs 

j Twine 

32.80] 

Length 

Chemical  i 

1  Cost  j 

833.301 

1  Transportation: 

45.48] 

jlMxk  1 

Transportation  of 

men 

170. 53 j 

i 

[Total 

[ $3, 670,77| 

precautions  Taken  to  Insure  Protection  of  Crewmen  from 
Possible  Chlorate  Burns.  The  fireproofing  method  used  has  been 
previously  reported  by  E.  H*  Offord,  One  great  difficulty  encountered 
in  using  the  measure  was  excessive  shrinking'  of  materials  treated, 
i»e»  pants*  Especially  was  this  true  of  the  large  scale  operations 
where  the  larger  men  were  forced  to  hand  their  pants  down  to  the 
small  men  and  buy  new  ones*  Approximately  50  per  cent  of  the  men 
employed  on  cnanical  application  work  in  all  camps  did  not  have 
clothing  fireproofed*  However,  all  men  who  Came  in  contact  with 
the  chemical  used  .extreme  precaution  in  the  matter  of  washing  clothes, 
etc.  The  result  was  that  of  the  150  men  having  to  do  with  chemical 
eradication  during,  the  summer,  none  had  any  mishap  from  fire  caused  by 
friction  against  dry  clothing  which  had  been  saturated  with  chemical. 


FUTUHS  WO  BE 


The  checking  of  the  plot  sprayed  in  1920  and  probably  1931 
(as  a.  final  verification)  will  determine  the  relative  effectiveness  of 
the  various  sprays  used.  Checking  will  be  started  as  early  in  the 
summer  of  1930  as  the  vitality  of  bushes  can  be  determined. 
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APPLICATION  OF  CHEMICALS  -  1939 


Area  Merry  Creek  Report  by  F«  A*  Walters 

Plot  No .  3 _ _ _ Lo cat io n  Merry  Greeks  Clarkia,  Idaho 

Date  Sprayed  1 a/ 6 / 39  Chemical  Used  NaCXQ.?  ,  89# 

pH  3*5 


Section 

No.  1 

No*  2 

No  .  3 

Total 

Length 

4  chains 

4  chains 

4  chains 

4  cha: 

14  chi 

ins  1 

Width 

27*5  links 

37*5  links 

27,5  links 

ains 

Time 

Bn 30  a.m« 

10;30  a*m* 

10{30  a.m. 

It 40  p,m* 

1:40  p.nu 

3:30  p.m. 

7  hours 

Gal s  *  Chem* 

84 

10 

i 

_ 

34i 

Ribes 

Conditions 

Feet 
L.  S* 

Co  nee  n-  i 

t rations! 

j  Feet 
L*  S. 

Concen¬ 

trations 

Feet 
L.  S. 

Concen¬ 

trations 

Feet 
L»  S. 

Concen—  ! 
trations  [ 

R,  pet* 

6,300 

1 

12$ 

800 

2$ 

1,600 

K.& 

Qyo 

8,700 

7$  J 

H#  XaC* 

300 

1$ 

200 

H 

300 

i  i 

700 

1  i  i 

R,  inerme 

800 

3  i 

1,300 

H  1 

;  2,000 

— — ■ — j 

M  1 

[—  -  ■"  ’  " 

4,000 

tij 
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FSB-ERADI CATION  SUITS!  ON  PRIVATE  AND  FEDERAL 

WHITE  Pill  LMDS 


By 

f.  &.  Guernsey, 

Junior  Forester. 

I  BTI.R0  DUCT  1 01 

F re-eradication  has  come  to  he  a  recognised  step  in  the 
Ribes  eradication  program.  Information  secured  on  such  work,  since 
pre-eradication  was  inaugurated  two  years  ago,  has  proven  invaluable 
in  planning  local  control  of  blister  rust.  Full  benefit  from  pre- 
eradication  was  realized  during  the  field  season  just  closed  wherever 
Pubes  eradication  was  done  on  a  pre-eradicated  area.  On  the  contrary 
certain  rather  serious  handicaps  developed  where  it  was  necessary  to 
carry  on  Ribes  eradication  on  areas  not  pre-eradicated.  As  a  result 
of  the  1929  experience  regarding  the  benefits  derived  from  pre¬ 
eradication  a  decision  was  made  to  conduct  pre-eradication  on  all 
areas  to  be  eradicated  of  Ribes  in  the  near  future,  so  far  as  this 
can  be  forecasted. 

PURPOSE  OF  WORK 

To  obtain  information  on  the  area  necessary  for  planning  the 
field  organization  for  Ribes  eradication  and  methods  of  procedure,  such 
as  amount  of  equipment  and  chemicals,  volume  and  type  of  work,  and  data 
for  a  base  map* 

L0  CAT  1 01  AID  DE  SCRIP  T 1 01  OF  THE  AREAS 

F re- eradication  on  areas  selected  by  the  Potlatch  Timber 
protective  Association  officials  (in  the  Association)  are  located  in 
townships  38,  39  and  40  north,  ranges  1,  2  and  3  east,  Boise  Meridian. 

The  areas  pre-eradicated  on  the  Clearwater  Timber  Protective 
Association  are  in  townships  38,  39  and  40  norths  ranges  4,  5  and  6 
east,  Boise  Meridian.  More  specifically  this  includes  the  portion  of 
Reed's  Creek  drainage  not  eradicated  of  Ribes  in  1929* 

The  Clearwater  national  Forest  pre-eradicated  area  is  in  town¬ 
ships  37,  38  and  39  north,  ranges  7  and  8  east,  Boise  Meridian. 

These  areas  are  all  within  the  white  pine  type  and  are  all  in 
the  same  geographic  region.  This  region,  in  the  north  central  portion 
of  Idaho  is  a.  rough,  rugged  area  having  large  streams  with  numerous 
smell  tributaries.  There  is  a  variation  in  elevation  of  from  three 
thousand  to  seven  thousand  feet.  In  general,  it  represents  a  part  of 
the  region  of  maximum  R.  petiolare  abundance. 
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PROCEDURE  AKD  METHODS 


P re- eradication  was  carried  on  from  September  15  to  October  10, 
following  the  close  of  the  eradication  camps. 

The  procedure  in  securing  data  is  explained  in  detail  in  the 
1928  annual  report  MP re- eradication  on  the  Clearwater  National  Forest5*. 
Men  experienced  in  Ribes  eradication  were  used  in  carrying  on  the  work 
of  pre-eradication* 

RESULTS  OF  WORK 

Since  eradication  of  Ribes  was  limited  to  the  stream  type  pre¬ 
eradication  was  thereby  considerably  simplified.  Table  Ho.  1  shows  the 
results  of  pre- eradication  on  the  three  areas: 

TA5LE  10.  1. 

RESULTS  OF  p  RE- ERADICATION  1929 


Area 

Stream  Type 
Acreage  to  be 
Sprayed 

Stream  Type 
Acreage  to  be 
Hand-pull ed 

1  Actual  | 

j Stream 
Type 
to  be 
Worked 

Area  to  'be’j 
jprotected  j 
by  Stream  j 
Type  Ribes j 

Eradication; 

Type 

L 

Type 

M 

Type 

H 

Type 

B 

Type  (Type 
C  (  D 

Clearwater  N.  F. 

625 

548 

233 

535; 

1  717|  168 

|  2,826 

35,000  | 

Clearwater  T»F.A» 

133 

205 

10 

370 

530!  363 

1,611 

. 1 

32,000  | 

Potlatch  T.P.A.  ! 

437 

199 

24 

1,346! 

1  ] 

|  168]  90  j 

i 

] 

1  2,264 

60,000  | 

|  Total  | 

1,295 

952 

267j 

12,251, 

[  1.,  4151  621  j 

1  8,701 1 

127,000 

In  addition  to  the  acreage  listed  in  the  table  about  100,000 
acres  more  were  examined  in  an  extensive  manner  on  the  Clearwater  national 
Forest.  The  men  who  did  the  work  felt  that  the  tremendous  cost  necessary 
to  eradicate  Ribes  from  this  particular  area  would  not  be  justified  due 
to  the  poor  quality  of  white  pine  reproduction  present. 

It  will  be  noted  that  the  percentage  of  the  total  area  pre¬ 
eradicated  on  the  Clearwater  and  Potlatch  Associations  which  is  classed  as 
stream  type  is  less  than  was  the  case  on  areas  eradicated  in  1929* 

On  pre-eradication  only  actual  stream  type  area  is  shown.  On  eradication 
it  is  necessary  to  work  a  narrow  strip  bordering  stream  type  in  addition 
to  actual  stream  type  because  this  border  always  has  numerous  Ribes 
bushes  diminishing  in  density  as  distance  from  stream  type  becomes 
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greater.  This  extra  acreage  is  included  at  the  time  of  eradication 
hut  not  at  the  time  of  pre-eradication  because  it  is  such  an  invariable 
that  it  can  always  be  accurately  allowed  for  in  estimates. 

Another  reason  for  lower  stream  percentage  on  the  potlatch 
Association  is  the  large  acreage  centering  west  of  Big  Island  where 
stream  type  had  no  Ribes  and  was  not  included  in  the  Stream  type 
acreage  of  Table  No.  1* 

CONCLUSION 

The  prospect  of  continued  eradication  on  the  Clearwater 
National  Forest  was  the  reason  for  pr ©eradication  in  the  Oxford  and 
Bungalow  ranger  districts.  This  region,  on  the  western  boundary  of 
the  forest  and  due  north  of  the  Musselshell  district,  (partly  eradicated 
in  1S29)  is  in  the  timbered  portion  of  the  forest, 

RECQMMMDATX ON  S 

1.  Continue  employment  of  men  trained  in  Ribes  eradication  for 
use  on  pre-eradication  crews, 

2*  Start  pre-eradication  as  early  in  fall  as  possible  before 
fall  rains  come. 

3.  Discontinue  pre- eradication  in  early  spring  due  to  snow  and 
high  water  preventing  satisfactory  results. 


123 


aoiteotbaia  io  emti  &ii  bzbvtatii  s.t  g^kbiost  &zfx9  aMT  .t9i&9i% 

- 

‘ s9ih  :  !&  ai  h&*oi Jfe  \  ■  vcr.-inrooB  so  r- .te  £o?o  ii 

:*0 a  9dt  no  eaeJneoisq-  iaasiia  wwol  iol  noassi  larfiOnA 
.  vv.v-'  fja^X©:*:  ':o  U&sf  astoio*  &s*X£X  sitt  ai  /lOitelposaA 

.-■. ;  ms.  l9bu Ion i  *ocr  aew  £)£& '  3 adl£-  Ofl‘ 15k  jas©*xis 

»X  «oK  9'Icfef  lo 

HOI3UJDKOP 


.  .  X^wx&s  iC  ao  xTOx^soxfea'is  J&dtmiixioo  lo  iosqacTcr  eii$ 

. 

—  •  k  t  t , 

j 

*^39- 0-  iio.ti'zpq  Jasxsdioitf  srfi  ai  si  (SSei  ci 


snovuawm^oQSM 

0  M»  .  .  ; 

iOj’svaia  aoiisoijj£is-siq  co  ©sir 

s^o'rsrf  sloi:,;;  oq  ax.  IXe5  ci.  xftse  ss  coiiapi^iW-eiq  *xa*8  .g 

*©»soo  srixsi  IIs'± 

••  '  °*  -f  a«i-xe  *!*••*  ai  sj/niin  cosier  .5 

♦as'.lxraax  ’/.‘sciaalaitfas  irnid'xi£V9pqf  xe^.&w  Pgxrf 


COOP  SEATI VB  LOCAL  CONTROL, 

CUIA&WASER  TIMBRE  PROTECTIVE  ASSOCIATION 

By 

B*  A*  Anderson, 

Junior  Forester. 

INTRODUCTION 

Late  in  the  summer  of  1928  white-pine  blister  rust  was  found  On 
the  north  and  south  forks  of.  Reed's  Creek  in  the  vicinity  of  Headquarters, 
Idaho,  on  the  lands  of  the  Clearwater  Timber  protective  Association* 

All  infections  found  were  on  the  leaves  of  Ribes  petiolare  (wild  black 
currant).  Although  no  infected  pines  were  found  indications  were  that  the 
Ribes  infection  was  of  local  origin.  This  belief  was  later  verified  by  the 
finding  of  pine  infection  in  this  region  during  August  1929.  The  pine 
infection  was  on  1923  wood* 

The  finding  of  blister  rust  infection  was  partially  responsible 
for  the  final  selection  of  the  Reed* s  Creek  drainage  by  the  Clearwater 
Timber  protective  Association  as  the  location  for  initial  cooperative 
Ribes  eradication.  Since  the  final  selection  of  the  area  was  not  made 
until  late  in  t lie  spring  of  1929  it  was  not  possible  to  make  the  usual 
pre-eradication  survey.  However,  it  was  possible  for  two  men  to  go  over  the 
area  in  an  extensive  manner  and  obtain  some  needed  information*  Further¬ 
more,  the  area  had  been  covered  by  reconnaissance  crews  in  previous  years* 
Hence,  a  great  deal  was  known  of  the  difficulties  to  be  met  by  the 
time  work  was  started* 

LOCATION  ARP  DESCRIPTION  OF  AREA 

The  Reedfs  Creek  drainage  lies  within  townships  37,  38  and  39 

north  and  ranges  2,  4,  5  and  5  east,  Boise  Meridian.  The  general  plan 
was  to  begin  at  the  head  of  the  drainage  and  proceed  as  far  down  toward 
the  mouth  as  time  and  funds  would  permit.  The  map  accompanying  this 
report  shows  the  bounds  of  the  eradicated  area.  Headquarters,  Idaho  was 
the  hub  around  which  Operations  centered. 

The  entire  area  protected  is  heavily  timbered  largely  with  pure 
stands  of  white  pine  with  nearly  all  age  classes  represented  but  most 
Of  which  falls  within  the  “mature*®  or  “just  coming  mature M  class.  There 
are  no  recent  large  burns  within  the  acreage  protected  although  the 
“Scofield  burn**  dipped  into  the  northeast  corner  of  the  area*  Hence,  from 
the  standpoint  of  pine  values  protected  it  is  doubtful  if  a  wiser  choice 
could  have  been  made.  The  fact  that  the  Clearwater  Timber  Company,  the 
principal  owner  of  white-pine  land  in  the  region,  is  definitely  committed 
to  a  policy  of  sustained  yield  management  of  its  timber  lands  further 
enhances  the  economic  valuation  of  control  work  done* 
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The  topography  of  the  region  may  be  classed  as  gentle. 

Excellent  soil  and  abundant  rainfall  result  in  dense  flora  4nd  heavy 
timber  stands.  Nmerous  side  drainages  have  networks  of  tributaries 
which  fan  out  into  numerous  smaller  tributaries,  seepages  and  flat 
swampy  areas.  The  aggregate  is  an  area  having  an  unusually  heavy 
percentage  of  the  total  acreage  classed  as  stream  type*  On  the  main  stream 
and  main  tributaries  extensive  beaver  dam  areas  greatly  magnify  the 
"difficulty  of  working"  factor. 

R.  petiolare  occurred  along  practically  every  stream  in  con¬ 
centrations  varying  from  light  to  heavy  with  medium  predominating. 

Patches  of  H.  petiolare  were  almost  invariably  found  at  and  near  the 
sources  of  the  tributaries.  R.  lacustre  was  found  to  be  fairly  uniformly 
distributed  over  the  entire  area  but  very  little  R,  inerme  was  found* 

A  network  of  main  trails,  in  addition  to  the  one  road  made 
the  area  fairly  accessible.  However,  it  was  necessary  to  build 
temporary  contact  trails  over  which  it  was  possible  to  take  pack  stock 
loaded  with  chemical  to  the  spots  where  needed.  In  addition  to  this 
the  Clearwater  Timber  Company  officials  were  very  accommodating  in  the 
matter  of  hauling  supplies  and  equipment  to  camps  located  along  Alder 
Creek  which  territory  is  traversed  by  the  logging  railroad. 

Very  little  logging  has  been  done  in  the  Heed's  Creek  drainage. 
Wherever  cutting  has  been  done  the  timber  has  largely  been  logged  to  a 
14"  (D.B.H.)  diameter  limit,  the  slash  disposed  of  and  the  area  in 
general  left  in  excellent  condition  for  a  new  crop  of  white  pine. 

PURPOSES  Of  WORK 

1*  To  continue  complete  eradication  of  all  Ribes  in  the  stream  type 
of  white-pine  areas. 

2.  To  establish  a  control  program  on  private  and  state  lands  to  be 
carried  on  in  the  future,  and  to  develop  a  personnel  for  future  work. 

METHODS  ARP  EQUIPMENT 

Two  camps  of  approximately  23  men  each  were  employed,  one  at  the 
mouth  of  Deer  Creek  and  the  other  on  Loop  Creek  near  its  junction  with  Alder 
Creek.  The  original  plan  was  to  haul  all  equipment  and  all  supplies  by 
Government  owned  Ford  truck  but  heavy  rains  in  June  rendered  the  roads 
impassable  by  motor  vehicle  until  early  in  July.  Hence  it  was  necessary  to 
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rely  -upon  a  team  and  wagOn  for  a  part  of  the  hauling  while  the  balance, 
due  to  the  cooperation  of  the  Clearwater  Timber  Company  officials,  was 
hauled  on  the  logging  railroad* 

Three  buildings  were  rented  from  the  Clearwater  Timber  protective 
Association  and  used  to  house  a  part  of  the  Deer  Creek  eaap,  the  rental 
fee  for  all  summer  being  less  than  would  have  been  the  cost  of  construct¬ 
ing  other  quarters* 

Two  pack  horses  were  used  to  distribute  chemical  to  crews* 

For  this  purpose  it  was  necessary  to  build  approximately  fourteen  miles  of 
passable  horse  trails  along  the  north  and  south  forks  of  Reedfs  Creek 
where  existing  trails  did  not  adequately  meet  the  needs  of  eradication 
crews*  These  trails,  while  not  graded,  can  be  utilized  in  the  future 
as  emergency  fire  trails.  A  small  amount  of  chemical  was  back-packed 
to  remote  patches  of  R.  petiolare* 

It  became  necessary  to  establish  small  auxiliary  camps  (fly 
camps)  on  upper  Alder  Creek,  the  north  and  south  forks  of  Heed's  Creek  and 
on  Deer  Creek,  to  work  areas  which  were  too  far  from  main  camps  to  be 
worked  conveniently  from  them  as  bases* 

RESULTS  OF  &0RK 

The  following  tables  show  a  summary  of  the  work  accomplished  on 
the  Clearwater  Timber  protective  Association  in  1929: 
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RESULTS  RIBES  ERADICATION  -  CAMP  1 
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Due  to  the  manner  in  which  E.  petiolare  grows  in  dense 
clumps  and  masses  it  is  impossible  to  count  bushes  sprayed.  Por  this 
reason  the  tables  shown  have  no  accurate  measure  of  the  amount  of 
H.  petiolare  destroyed.  This  might  be  given  in  feet  of  live  stem  but 
even  so,  only  a  rough  estimate  could  be  made. 

The  only  measure  of  S.  petiolare  concentrations  so  far  deemed 
practicable  to  make  in  the  field  is  to  record  areas  sprayed  under  three 
possible  classifications.  These  classes  are:  light,  medim  and  heavy, 
usually  referred  to  as  L» ,  M.  ,  and  H.  Light  concentrations  include  areas 
on  which  roughly  from  one  to  three  per  cent  of  the  ground  is  covered 
by  R.  petiolare.  In  the  same  manner  the  percentage  limit  for  M.  and  H* 
are  4-24  per  cent  and  25  per  cent  and  up,  respectively.  The  following 
table  of  spraying  results  demonstrates  this  method  of  classifying: 
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RESULTS  Off  BIBBS  ERADICATION  .BY  SPRAYING  MET  HDDS 
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S TAmiNT  AND  ANALYSIS  01  COSTS 


TABLE  HO.  6. 

DISTRIBUTION  OF  COSTS  BY  CAMPS- 


Cos  t 


Item 

Camp  No.l  j  Camp  No. 2 

i  Total 

Salaries 

Super  vi  sors 

$  1,300.00 

$  700.00 

$  2,000.001 

Temporary  men 

4,299.74 

4,489.43 

8,789.17 

Subsistence 

Salaries  of  cooks 

437*  67 

475,72 

913.39 

Cost  of  food 

2,061.71 

1,925.86 

3,987.57 

Transp.  of  food 

228.34 

241.10 

469.44 

General  equipment 

Cost 

353,44 

353.43 

706.87 

Transportation 

74.01 

74.01/ 

148.02 

Spraying  equip. 

141.27 

141.27 

282.54 

Miscellaneous 

Supplies 

76.15 

767151 

152.30 

Expenses 

67, 2T 

67.2T 

134.42 

Repairs 

39,62 

39,62 

79.24} 

Twine 

35.00 

35.00 i 

“toToo1 

Chemi cal 

Cost 

2,114,28 

981.72, 

i  3,096.00 

Transportation 

250,88 

130*00! 

380.88 

Transportation  raei 

i 

252,39 

220.69 

473.08 

Checking 

375,00 

375.00! 

750.00 ] 

Total 

$12,106,71 

■$10,326.21] 

[$22,432,92] 

6 .  ’  f- 

The  above  table  shows  the  actual  expenditures  against  each 

camp  unit  and  the  total  for  the  entire  period  May  1  to  October  31,  in- 
elusive.  While  actual  eradication  was  conducted  from  June  15  to  September 
15  only,  the  balance  of  the  period  should  be  charged  against  the  job 
because  of  time  required  for  preparation  and  for  pre- eradication  in  the 

fall. 
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COST  OF  ERADICATION  BY  CAMP  UNITS. 
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Cost  of  Subsistence 

The  following  table  shows  the  manner  in  which  meal  costs  were  computed,  the  relative 
cost  for  each  item  involved,  the  number  of  meals  sex-ved  ana  the  average  cost  of  each. 
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TABLE  SO.  8. 


COST  OF  MEALS 


Camp  No. 

1 

n 

Cost  of  I teas 

Number 

Meals 

Served 

Averages 
Cost  ! 

Per  Mealt 

Cooks  * 
Salaries 

(Rood  Costs 

Transport¬ 
ing  Food 

Total  Cost 

“l437.67| 

i  $2,061*71 

$  228.34 

$3, 727. 72 

i 5,880 

*$074639] 

2 

475.721 

1,925.86 

241.10 

2,642.68 

5,508 

0.47981 

Both 

$913,39! 

$3,987.47 

$469.44 

$5,370.40 

11, 388|  $0.4717| 

CHECKINS  THE  SFEICIENCY  OF  RIBES  EE  ADI  C  AH 01 


It  was  arranged  early  in  the  spring  of  1929  to  turn  over  the 
checking  or  inspection  of  work  to  be  done  to  the  men  who  have  been 
engaged  upon  studies  under  project  4.  It  was  felt  that  these  men  would 
be  better  fitted,  due  to  their  wide  experience  with  the  rust  under 
varying  conditions,  to  place  a  better  valuation  upon  the  work  done, 
especially  in  terns  of  rust  control. 

Since  checking  efficiency  of  work  is  a  necessary  part  of  the 
operation,  it  is  a  logical  charge  against  protection  and  a  nominal 
allowance  for  checking  was  made.  It  was  found  that  checking  could  be 

done  satisfactorily  by  having  one  man  attached  to  each  camp  for  that 

purpose. 

A  report  on  effectiveness  of  eradication  work  done  on  the 
Clearwater  Timber  protective  Association  is  included  elsewhere  in  the 
1929  Annual  Report  of  the  Western  Office. 

RECOMMENDATIONS  FOR  EUTUBE  WORK 

1*  The  advent  of  stream  type  eradication  brought  up  a  problem  which 
was  only  partially  foreseen.  It  has  been  the  custom  in  the  past  to  employ 
about  25  to  28  men  in  each  camp.  This  custom  is  the  result  of  certain 
experiments  designed  to  strike  a  proper  balance  between  a,  small,  very 
mobile  unit  with  necessarily  high  overhead  costs  and  a  larger  unit  with 
proportionately  less  charge  against,  overhead. 

It  was  decided,  previous  to  starting  work  in  June,  1929,  that 
the  size  of  camp  should  be  reduced  somewhat  due  to  plans  to  work  only 
stream  type.  About  21  to  23  men  were  employed  in  each  camp.  Even  this 
size  camp  proved  too  large  due  to  the  heavier  equipment  necessary  and  the 
resultant  immobility.  It  is  therefore  recommended  that  a  still  smaller 
unit  be  employed  in  the  future  where  only  stream  type  eradication  is  to 

be  done. 
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Tile  employment  of  smaller  units  will  very  likely  do  away 
with  the  necessity  for  fly  camps,  mentioned  earlier  in  this  report. 

2.  During  the  progress  of  the  operation  R.  petiolare  bushes  which 
were  partially  submerged  by  the  high  water  at  the  time  of  original 
spraying,  early  in  the  season,  sent  forth  sprouts  as  soon  as  the 
water  receded.  The  result  was  a  line  of  sprouts  along  either  bank 
of  the  streams  which  necessitated  a  respraying  operation  at  a  later 
date* 

It  is  suggested  for  the  future  that,  whenever  feasible,  men  be 
employed  on  hand  pulling  on  upland  streams  until  the  water  recedes 
before  starting  spraying  operations  on  areas  where  bushes  of  R.  petiolare 
are  partially  submerged. 

o.  The  special  grade  of  two-ply  sewing  twine  used  to  mark  boundaries 
of  eradicated  areas  proved  too  weak.  Three-ply  sewing  twine  (with  the 
smallest  diameter  possible  to  obtain)  proved  most  satisfactory. 

4.  The  reinforced  "Brown"  double-action  hand  pmnp  proved  very 
durable  and  entirely  satisfactory  as  a  means  of  spraying  chemical  on 
bushes. 

5.  Every  man  preferred  the  oval  tarns,  which  straps  on  the  “Trapper 
Kelson  Pack  Board*'  over  the  special  tank  designed  and  patented  by 
personnel  of  this  office.  It  is  therefore  recommended  that  the  oval  tank 
be  adopted  for  future  work  or  until  such  time  as  a  better  tank  is  made. 

6*  It  is  sometimes  necessary  to  pack  drums  of  chemical  over  tempor¬ 
arily  constructed  trails  very  difficult  for  a  horse  or  mule  to  traverse 
with  a  heavy  load.  It  was  found  that  two  100-pound  drums  (111  lbs. 
including  the  weight  of  the  container)  were  too  much  for  one  animal 
under  these  conditions.  It  is  therefore  recommended  that  containers 
which  will  hold  50  pounds  net  be  provided  or  that  20  or  25  per  cent  of  the 
chemical  to  be  used  be  purchased  in  containers  of  that  sise. 
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736-Typical  scene  in  the  white  pine  region  of  the 
protective  Association. 


Clearwater  Timber 


RESULTS  OF  CHECKING  ON  THE  AURAS  ERADICATES  0^  RXE^S 

IK  THE  CLEARWATER  TIMBER  PROTECTIVE  ASSOCIATION, 

IDAHO,  1929 

-T  ,~r 

by 

H*  N»  putnam 
Associate  pathologist 

•Hj  >•  *.*-C  y,  |  ■*;  i 

The  streams  eradicated  in  the  Reed  !s  Creek  drainage  in 
1929  were  quite  effectually  checked  with  the  exception  of  a  portion 
of  .the  Sorth  Fork  of  Reed*s  Creek,  which  was  not  completely  erad¬ 
icated  of  Ribes  in  1929# 

Tables  Iffo,  1  and  2  show  the  results  of  the  checking  by  means 
of  permanent  and  temporary  check  plots. 
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A  study  of  Tables  1  and  3  will  show  that  Y/ith  the  exception 
of  the  North  Fork  of  Seed's  Creek,  a  larger  volume  of  Ribes  per  acre 
was  left  on  the  main  streams,  as  represented  by  the  permanent  check 
plots,  than  on  the  tributaries  as  represented  by  the  temporary  check 
plots.  This  is  probably  due  to  the  fact  that  Kibes  occurred  in  their 
greatest  abundance  on  the  larger  streams* 

Again,  it  may  be  noted  that,  with  the  exception  of  the  North 
■  fork  of  Bead's  Creek,  K*  petiolare  constituted  the  bulk  of  Kibes  left  on 
areas  checked  by  permanent  plots,  and  R,  lacustre  on  areas  checked  by 
temporary  plots. 

The  North  Fork  of  Seed's  Creek  showed  the  largest  amounts  of 
Kibes  left  per  acre.  This  fact  may  be  explained  partly  because  the 
check  of  the  area  was  not  sufficient  to  give  a  true  picture,  and  partly 
because  eradication  work  was  done  at  the  end  of  the  season  when 
efficiency  is  apt  to  be  low.  Men  are  getting  tired  at  the  end  of  the 
season  their  minds  are  occupied  with,  thoughts  of  the  coming  school 
year.  This  condition  results  in  poorer  work  being  done. 

Certain  permanent  plots  were  inspected  after  the  application 
of  one  spray  to  the  area  and  again  examined  after  the  second  spray. 

Table  No.  3  shows  the  results  of  this  checking  reduced  to  a  per«acre 
basis.  This  information  is  shown  also  in  the  accompanying  graphs  which 
are  based  on  figures  in  Table  No*  3* 
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An  examination  of  Table  No.  3  shows  that  on  th®  plots 
checked  R,  petiolare  constituted  nearly  99$  of  the  Ribes  before 
eradication  and  that  eradication  reduced  the  feet  of  live  stem  of 
R.  petiolare  to  approximately  that  of  R.  lacustre  before  eradication. 

It  is  apparent  that  while  the  per  cent  of  efficiency  of 
R*  petiolare  eradication  by  bushes,  or  locations,  is  relatively 
low,  by  feet  of  live  stem  it  is  high.  This  relationship  is  also 
shown  in  the  reduction  in  feet  of  live  stem  per  location  follow¬ 
ing  the  first  and  second  eradication. 

Much  of  the  R*  petiolare  live  stem  surviving  one  eradication 
consisted  of  stems  of  bushes  under  water  at  the  time  of  first  spray—’ 
ing.  The  second  eradication  killed  a  considerable  number  of  these. 

The  bushes  surviving  the  second  eradication  were  largely  missed  bushes. 

It  may  be  observed  that  the  second  eradication  showed  no 
effect  upon  R,  lacustre.  This  was  because  very  little  attempt  ms 
made  to  hand  pull  Ribes  at  the  time  of  the  second  eradication. 

From  the  standpoint  of  Ribes  eradication  a  good  job  was  done 
on  the  Clearwater  Timber  protective  Association*  It  remains  to  be 
seen  whether  or  not  sufficient  protection  was  afforded  the  pines. 

Since  blister  rust  is  already  established  on  or  near  the  areas  worked 
we  should  be  able  to  obtain  valuable  data  on  this  point  in  the  future* 

A  plot  of,  2,1  acres  on  Deer  Creek  was  laid  off  in  1939  on 
which  only  one  spray  was  applied,  and  this  early  in  the  season.  Data 
were  taken  relative  to  location  of  bushes,  feet  of  live  stem  missed 
and  stems  under  water  when  sprayed.  This  plot  will  be  examined  next 
year*  The  object  of  this  study  is  to  ascertain  the  effect  of  one 
spray  early  in  the  season  upon  the  Ribes  present. 
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COOPERATIVE  LOCAL  CONTBOI 
POTLATCH  TIMBER  PROTECTIVE  ASSOCIATION 

By 

W.  Gr.  Guernsey 
Junior  Forester 

INTRODUCTION. 

Practical  Eibes  eradication  was  carried  on  in  the  stream  type 
of  the  timber  areas  on  the  Potlatch  Timber  protective  Association  during 
the  past  summer.  Stream  type  is  the  mixture  of  tress  and  herbaceous 
growth  bordering  streams  with  numerous  concentrations  of  wild  Eibes 
generally  present. 

The  eradication  operations  on  this  association  were  the  result 
of  an  agreement  between  the  Timber  Protective  Association  and  the 
Office  of  Blister-Rust  Control.  The  agreement  was  made  with  the  stip¬ 
ulation  that  for  every  dollar  of  association  money  expended  the  Office 
of  Blister-Eust  Control  should  spend  two  dollars  with  the  actual  field 
supervision  in  the  hands  of  the  Office  of  Blister-Eust  Control.  The 
total  amount  to  be  expended  in  the  fiscal  year  1930  was  to  be  $30,900.00. 

A  report  was  mad©  to  the  Potlatch  Timber  Protective  Association 
before  the  field  work  started  stating  the  basis  and  nature  of  expendi¬ 
tures  and  work  to  be  carried  on  during  the  field  season,  thus  assisting 
the  officials  of  the  association  in  keeping  track  of  the  operations. 

PURPOSES  OP  WOBK 

The  purposes  of  the  1929  work  in  practical  eradication  of  the 
hosts  of  white-pine  blister  rust  on  the  Potlatch  Timber  Protective 
Association  were: 

1.  To  continue  complete  eradication  of  all  Eibes  in  the  stream  type 

of  white-pine  areas. 

2.  To  establish  a  control  program  on  private  and  state  lands  to  be 
carried  on  in  the  future,  and  to  develop  a  personnel  for  future  work. 

LOCATION  AM  DESCRIPTION  CF  TH1  AREA. 

Two  camps  Operated  On  the  Potlatch  Timber  Protective  Association 
which  is  located  in  the  north  central  part  of  Idaho. 

The  personnel  of  Camo  1  operated  on  the  headwaters  of  the  East 
Fork  of  Potlatch  Greek,  township  41  north,  ranges  1,  2  and  3  east,  Boise 
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Meridian  and  was  later  moved  to  Hound  Meadow  Greek,  township  39 

north,  range  1  east,  Boise  Meridian. 

Camp  2  operated  in  the  Gold  Creek  drainage,  township  40 
north,  ranges  3  and  4  east;  Deep  Creek,  township  39  north,  range  2 
east;  and  on  lower  Long  Meadow  Creek,  township  39  north,  range  1  east, 
Boise  Meridian. 

Mature  white  pine  predominated  on  the  upper  East  Fork  of 
Potlatch  Creek,  Gold  Creek  and  Deep  Creek  drainages.  She  areas  sur¬ 
rounding  Hound  Meadow  and  long  Meadow  Creeke  were  mainly  white-pine 
type  with  about  twenty  per  cent  pole  class  and  the  rest  mature  white 
pine. 

METHODS ,  EQUIPMENT  AND  MATERIALS 

The  general  methods,  equipment  and  chemicals  used  are  explained 
in  detail  in  the  introductory  notes  of  the  eradication  report-  These 
eradication  methods  were  used  on  all  the  projects  and  are  incorporated 
early  in  the  report  to  prevent  repetition  by  each  eradication  project 

leader. 

A  G-.M.C.  truck,  one  and  one-half- ton  capacity,  purchased  in 
1927,  was  used  to  handle  the  transportation  of  supplies,  equipment  and 

men. 

A  one-half- ton  Ford  truck  was  used  by  the  project  leader  to 
haul  general  supplies  back  and  forth  between  camps  and  in  moving 
small  details  of  men  to  fairly  distant  parts  of  the  eradication  blocks. 

A  pack  string  consisting  of  six  mules  and  a  saddle  horse  was 
hired  to  transport  supplies  and  equipment,  to  camps  off  the  reads. 

It  was  also  necessary  to  move  chemicals  to  points  along  streams  where 
it  was  available  for  the  chemical  spraying  crews. 

The  main  warehouse  was  in  Elk  River  and  the  packer  and  pack 
string  were  headquartered  there  to  facilitate  trips  to  the  camps. 

For  short  periods  the  camps  were  situated  on  passable  roads 
and  during  that  time  it  was  very  convenient  to  use  the  G.M.G.  truck 
in  moving  supplies  direct  to  camp.  It  was  so  arranged,  however,  that 
the  pack  string  was  kept  busy  during  the  entire  season. 

I  .1  l  -  '$]  J 
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SUlaMARY  OF  aaSULTS  OF  RIBES  ERADICATION  BY  HAND  PULLlKift  METHODS  ON 
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TABLE  HO.  2 


SUMMARY  Off  THE  RESULTS  0?  SPRAYING  HIBffS  PE  TI  GLARE  O'M 

•ME  POTLATCH  TIMBER  PROTECTIVE  ASSOCIATION. 


Eradica¬ 

tion 

Class 

Camp 

No. 

Time 

Acres 

Gallons 

Spray 

Crewmen 

Foreman 

M 

1 

146 

29 

76.1 

5.883 

U 

2 

178 

47 

105.3 

3.976 

M 

Total 

324 

76 

181.4 

S  .859 

•Dae  concentration  of  Rites  varied  considerably  over  the  areas 
sprayed  but  it  was  found  that  the  average  was  a  medium  class  and  was  re™ 
corded  as  such  in  this  report, 

A.  General  Statement  and  Analysis  of  Costs  of  Ribas  Eradication  on  the 

Potlatch  Timber  Protective  Association 

SABLE  HO,  3 
COST  OF  OPERATION. 


I  tem 

Cost 

Camp  No.  1 

Camp  No. 2  I 

i  Total ..  .  I 

Salaries 

Supervisors 

%  791.66 

$  791166, 

'$  1,583.32] 

Temporary  men 

5.048.70 

4,432.24 

9,480.94 

Subsistence 

Salaries  of 
cooks 

549.68 

528.88 

1,078.56 

Cost  of  food 

1,951.19 

1,687.58 

3.638.77 

Trans,  of  food 

471.36 

478.66 

950.02] 

General  equipment 

'Cost 

353.43 

353.43 

706.86 

Transportation 

212.85 

212.85 

425.70 

Spraying  eauipment 

141.27 

141.27 

282.54 

Miscellaneous 

Supplies 

95,27 

95.27 

190.54 

Expenses 

82.75 

82,75 

165.50 

Repairs 

39.62 

39.63 

79.25 

Twine 

40.00 

40,00 

80.00 

Chemical 

Cost 

352.85 

296.12 

648,97 

Transportation 

127.39 

127, 3S 

254.78 

Transportation  of  men 

156,02 

156.01 

312.03 

Checking  cost 

375.00 

375.00 

750,00 

Total 

*10,789.04 

$9,838.74 

®20.627.78l 
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It  will  be  noted  that  cost  of  Operation  was  greater  for  Camp  1 
than  for  Camp  2,  Ihis  is  accounted  for  largely  by  the  fact  that  tem¬ 
porary  men  in  Camp  2  were  loaned  to  the  Potlatch  Timber  Protective 
Association  for  two  weeks  to  assist  in  fire  suppression  during  an  emergency 
and  were  paid  salary  and  subsisted  by  the  Association  for  that  period* 

More  chemical  was  used  in  Camp  1  than  was  used  in  Camp  2, 

3.  Cost  of  Eradicating  Ribes  from  Stream  Type  by  Each  Camp  Unit. 
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The  average  cost  per  acre  for  the  57,010  acres  protected  ■by- 
stream  type  eradication  was  $0.36.  The  57,010  acres  represent  the  area 
on  which  Bibes  were  eradicated  from  stream  type  and  is  explained  in 
the  general  statement  M  Eibes  Eradication  in  North  Idahtf*  , 

In  the  report  sent  to  the  Potlatch  Timber  protective  Association 
at  the  end  of  the  1929  field  season  the  total  cost  of  the  operation  was 
given  as  $30,000.00.  This  charge  was  justified  by  the  necessity  of  carry¬ 
ing  a  skeleton  supervisory  organization  the  full  year,  Furthermore, 
considerable  expense  is  involved  for  miscellaneous  supplies,  warehousing, 
equipment  overhauling,  etc.  Considering  $30,000.00  as  the  total  cost  of 
Bibes  eradication  on  the  Potlatch  Timber  Protective  Association  for  the 
year  May  1,  1929  to  April  30,  1930,  th©  average  cost  for  protecting  each 
acre  of.  white  pine  timber  within  the  protection  zone  was  $0,53. 

C.  Cost  of  the  Meals  Served  in  the  Eradication  Camus. 

TABLE  NO.  5 
COST  OP  MEALS. 


Camp 

No, 

Cooking 

Salarv 

Cost 
of  Pood 

Transpor¬ 
tation 
of  Pood 

Total  | 

Subsist-  j 
ence  Cost' 

Number 

of 

Meals 

Average 
[Cost  Per 

1  Meal 

1 

$  549.68 

$1,951.19 

$471,36 

$2,972.23 

H  --- 

6,241 

$0.4764 

2 

528.88 

1,687.58 

478.66 

2,695,13 

5,299 

0.5184 

Total 

$1,078.56 

$3,638.77 

$950.02 

$5,667.35 

11.540 

$0.4911  1 

D.  Checking  the  Effectiveness  of  Eibes  Eradication. 

Checking  to  determine  the  effectiveness  of  Eibes  eradication  as 
a  control  measure  'was  undertaken  by  the  personnel  of  project  4.  A  report 
on  the  results  follows  this  report.  The  cost  of  checking,  $750.00  is  a 
necessary  item  of  the  cost  of  Eibes  eradication  and  is  reflected  or  shown 
in  the  statements  in  Tables  3  and  4. 

S.  Bibes  Eradication  on  the  Area  Infected  with  Blister  lust. 

Tie  discovery  of  a  center  of  pine  infection  at  the  mouth  of 
Three  Bear  Creek  in  township  39  N.»  range  1  E, ,  Boise  Meridian  made 
necessary  eradication  of  Eibes  from  the  entire  area  on  which  infected 
pines  were  found  plus  a  protective  boundary.  This  resulted  in  the 
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working  of  300  acres  not  classed  as  stream  type.  ’The  acreage  so  worked 
is  shown  separately  as  M  infected  area1*  in  Table  4  and  as  M  dense  pol# 
in  Table  1. 

BSCQMMMDATIQN  FOR  FUTURE  WORK 

There  is  a  consensus  of  opinion  in  favor  of  smaller  stream  type 
eradication  units*  Working  only  the  stream  type  results  in  necessity  of 
frequent  moves.  Fewer  men  employed  per  camp  would  result  in  less  frequent 
moving  of  the  camp  and  permi t  using  more  mobile  equipment. 
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RESULTS  0?  CHECKING  ON  THE  AREAS  ERADICATED  0?  RIBES 

IN  THS  POTLATCH  TIMBER  PROTECTIVE  ASSOCIATION, 

IDAHO  -  1929 . 

By 

H,  1»  Putnam, 

Associate  Pathologist. 

Streams  eradicated  in  lks  la  the  East  Fork  of  potlatch 
Creek,  Gold  Creek, ..Deep  Creek  and  Meadow  Creek  drainages  were  sati 
facto rily  checked  in  1929* 

Tables  Nos.  1  and  2  show  the  results  of  checking  these 
areas  by  means  of  permanent  and  temporary  check  plots, 
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RESULTS  Off  CHECKINS  ERADICATED  ARMS  Off  PQTLlTCH  TIMBER  PROTECTIVE  ASSOCIATION,  IDAHO 

BY  PERM  AMT  PLOTS  -  1929. 
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RESULTS  OF  CHECKING-  ERADICATED  AREAS  Of  POTLATCH  TIMBER  PROTECTIVE 
ASSOCIATION  IDAHO,  BY,  TEMPORARY' PLOTS,  1929. 


Ribes  per  Acre  After  Eradication 
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The  large  amount  of  Sibes  per  acre,  137,631  feet  of  live 
♦  „  shown  in  Table  No.  1  on  Gold  Creek  before  eradication,  re 

fit  Ill^roresentative  of  average  conditions.  The  three  plots 
“  which  Lf  Sure  is  based,  are  located  in  the  region  of  greatest 

Hibes  abundance* 

^ro^U^h  Creek 

fhflknireLs  where  H,  petiplare  occurred  in  greatest  abundance. 

a  t  file  H0s;»  1ST 

per  »cre.  It  is  interesting 
o?VpracUc^ 

leirSter  eradication,  a  further  reduction  of  which  would  materially 
increase  the  cost  of  eradication* 

Strictly  from  the  eradication  viewpoint  there  was  a  high 
decree  of  efficiency  of  work  obtained,  and  a  good  job  performed. 
^hat~the^results  o/eradi  cation  will  be,  expressed  n  effectiveness 
of  control  remains  to  be  determined.  Opportunity  is  afforded  fo*c 
study  Of  effectiveness  of  control  on  two  areas  where  pine 
was  found  and  where  eradication  work  took  place.  These  locations  are 
(1)  Deep  Creek,  and  (2)  Long  Meadow  Creek. 
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SCOUTING  FOR  ELISTA  RUST  IS  NORTHERN  P-Al-fO,  1939 

by 

E.  I,  Joy 
Junior  Forester 

INTRODUCTION 

In  1927  blister  rust  was  discovered  in  Idaho  for  the  first  time 
about  seven  miles  north  of  priest  River*  In  1928  the  disease  was  found 
to  be  spread  over  the  entire  Inland  Empire  white-pine  belt  and  to  be 
well  established  in  the  southern  part  of  this  region*  that  portion  just 
north  of  the  Clearwater  River,  Consequently*  most  of  the  scouting  work 
in  1929  was  dene  in  this  southern  region. 

ere  PURPOSE 

The  purpose  of  scouting,  as  in  the  past,  was  primarily  tc 
determine  the  extent  and  intensity  of  the  disease.  Work  started  in 
1928,  toward  a  survey  of  all  stream- type  in  the  white-pine  belt  con¬ 
taining  Ribes  _oetiolare  and  R.  inerme  was  continued  in  conjunction 
with  scouting 

LOCATION  OF  WORK 

The  lands  of  the  Clearwater  and  potlatch  Timber  protective 
Associations  and  the  Clearwater  lational  Forest  were  the  regions  most 
intensively  scouted.  Some  scouting  was  done  on  the  St,  Joe  National 
Forest  and  a  scouting  trip  was  made  in  the  priest  River  portion  of  the 
Kaniksu  National  Forest  where  infection  was  found  in  1927  and  1928, 

ORGANIZATION  CF  WORK 

A*  Spring  Scouting. 

In  an  effort  to  locate  pine  infection  in  the  St,  Maries 
River  drainage  near  Clarkia,  Idaho*  where  abundant  infection  on  Ribes 
was  found  in  1938,  a  scouting  trip  was  made  in  May.  Four  members  of 
the  permanent  personnel  spent  two  nays  examining  nines  in  this  area. 

Bj>  Summer  and  Fall  Scouting, 

1,  personnel.  Scouting  in  the  summer  and  fall  of  1929  was  combined 
with  two  other  projects,  namely,  11  Checking  of  Eradication'*  and 
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H Disease  St udies'VaU  of  which  were  under  the  supervision  of  H*  tf,  Putnam, 

E*  L*  Joy,  A*  D.  Myers  and  eight  temporary  assistants  completed  the 
personnel  for  these  projects.  Three  of  the  temporary  assistants  were 
not  used  for  the  entire  field  season.  In  addition,  scouting  was  done 
hy  members  of  other  projects  and  a  report  of  this  made  at  the  end  of 
the  season, 

2*  Division  of  Time,  During  the  summer  months  all  men  engaged  in 
checking  or  plot  study  work  scouted  in  conjunction  with  this  work* 

Several  days  during  the  season  were  spent  on  scouting  trips  in  order  to 
keep  up  the  scouting  interest.  All  temporary  men  were  given  an 
opportunity  to  see  the  disease  on  both  hosts  during,  the  summer. 

In  the  early  fall  after  the  checking  and  plot  study  work 
were  completed  the  force  devoted  its  entire  time  to  scouting,  Two -man 
crews  were  used,  each  crew  having  a  car* 

3,  Methods  of  Work,  Stream-type  in  which  R,  petiolare  and  R*  inerme 
are  in  association  with  white  pine  is  considered  the  most  favorable 
scouting  chance.  This  type  of  area  was  given  chief  consideration  and 
scouted  intensively  by  drainages.  Emphasis  was  placed  on  pine  scouting 
in  order  to  locate  as  many  centers  of  infection  as  possible,  this 
information  being  of  great  importance  in  making  eradication  plans. 

The  Ribes  along  the  stream  and  the  pines  in  close  association 
were  examined,  particular  attention  was  paid  to  areas  on  which  infection 
had  been  found  in  previous  years. 

4,  Recording  of  Data.  The  two  scouting  forms  previously  used, 
numbers  57  and  38,  were  used  in  1929,  Form  number  57  is  used  for  a 
summary  report  of  the  scouting  performed  on  a  drainage  or  part  of  a 
drainage  called  an  *•  inspection11*  Space  is -provided  for  recording  the 
width  of  stream-type  and  the  abundance*  number  examined  and  number 
infected  of  pines  and  of  Ribes  by  species* 

Form  38  is  designed  for  the  recording  of  data  for  each 
infection.  It  is  divided  into  three  parts,  the  first  for  the  individual 
pine  infection  data,  the  second  for  the  analysis  of  the  pine  cankers 
found  and  the  third  for  a  detailed  analysis  of  the  infection  found  on 
Ribes, 


Both  forms  have  spaces  for  such  information  as  the  location 
of  the  area,  the  inspectors  name  and  the  date  of  inspection.  A  space 
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is  also  provided  for  a  rough  sketch  map  of  the  area  on  which  can 
he  shown  by  a  color  scheme  the  area  supporting  R«  petiolare,  r*  iaerrae 
and  white  pine  and  the  location  of  each  infection* 

RESULTS  OF  SCOUT  IMG- 

A>  Combined  Results* 

The  results  of  scouting  done  by  all  projects  during  the 
1929  season  have  been  combined.  Following  are  two  tables  which  show 
the  results  of  scouting  in  northern  Idaho,  Table  ho,  1  being  a  summary 
by  counties  of  all  work  done  and  Table  Ho*  2  a  detailed  account  of 
each  infection  found* 
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B*  Details  of  pine  Infection  Centers. 


Four  new  pine  infection  centers  were  found  during  the  1929 
season.  A  detailed  report  of  each  follows? 

1.  Jame;  Horth  B'ork  Heed's  Creek  Infection. 

*  Location;  1^  miles  '.west  of  Headquarters,  Idaho  on  Horth  Fork 
Reed's  Creek,  township  38  north,  range  5  east,  section  16. 

Inspectors;  C.  Chapman,  B,  L*  Joy,  H.  U»  Putnam,  September  4,  1929. 
pine  inspection;  Scattered  young  pines  are  growing  in  the  stream 
type  Between  stands  of  mature  pine.  R,  petiolare  was  abundant  before 
eradication  in  1929.  A  total  of  500  trees  was  examined,  15  of  which 
were  infected  with  a  total  of  22  cankers.  Ho  cankers  were  fruiting  in 
1929,  the  infection  having  originated  in  1987.  The  infected  trees  were 
removed  at  the  request  of  officials  of  the  Clearwater  Timber  protective 
Association, 

Ribes  inspection;  The  eradication  crews  had  worked  this  area 
a  few  days  before  this  infection  was  found  making  the  examination  of 
Ribes  difficult.  Ho  infection  was  found  on  either  the  sprayed  bushes  or 
those  that  were  still  succulent  because  of  insufficient  spray. 

Remarks ;  This  was  the  only  pine  infection  found  on  the 
Clearwater  Timber  Protective  Association  holdings  and  the  only  one  of 
1927  origin  located  in  northern  Idaho, 

3.  Bame ;  Deep  Creek-Elk  Creek  Infection. 

Location;  At  the  junction  Of  Deep  and  Elk  creeks  3  miles  south 
of  Elk  River,  Idaho*  township  39  north,  range  2  east,  section  11. 

Inspectors;  B»  L,  Joy,  R,  K*  Pierson,  H.  Putnam,  F,  F.  Staat, 

F.  Joy  and  C»  M  Chapman,  July  6,  1929, 

pine  inspection;  A  scattered  stand  of  young  pines  is  growing 
along  the  streams  on  a  dry  rocky  site.  About  500  pines  were  examined 
and  5  found  infected  with  one  canker  each,  3  of  1923  and  2  of  1937  origin. 
The  infected  trees  are  scattered  along  both  streams  for  a  total  of 
l/2  mile.  Infection  in  this  area  originated  in  1923, 

Ribes  inspection;  Heavy  Ribes  infection  was  found  in  this 
vicinity  in  1938  but  no  infected  pines  could  be  located.  Heavy  Ribes 
infection  was  again  found  in  1929,  Four  soecies  on  this  area,  R. 
petiolare,  R.  irrigaum,  R,  viscosissinum  and  E,  lacustre  were  all  in¬ 
fected. 

Remarks ;  Ho  explanation  can  be  given  as  to  why  this  infection 
did  not  intensify  more  during  the  1927  wave  of  infection,  Ribes  occur 
in  abundance  and  pines  grow  in  close  association.  The  Ribes  were 
eradicated  from  this  area  in  193S. 
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3*  Name;  Long  Meadow  Creek  Infection* 

Location;  On  Long  Meadow  Creek  and  3  Bear  Creek  at  the  mouth  of 
3  Bear  Creek  7  miles  southwest  of  Elk  River,  Idaho;  6  miles  due  west 
of  the  Deep  Creek-Elk  Creek  infection,  township  39  north,  range  1  east, 
section  14, 

Inspectors;  C,  M«  Chapman,  R»  K,  Pierson,  E,  L*  Joy,  H»  N* 

Putnam  and  crew,  August  21,  1929, 

Pine  inspection:  A  dense  stand  of  20-40-year  old  white  pine  is 
growing  on  the  slope  west  of  Long  Meadow  Creek  and  along  both  slopes 
in  the  3  Bear  Creek  drainage.  The  slope  east  of  Long  Meadow  Creek  is 
rocky  and  ary  with  only  scattered  trees  on  it* 

A  very  large  pine  infection  area  was  found  here  probably  of  1923 
origin*  Many  fruiting  cankers  of  1923  and  1926  origin  and  a  heavy 
crop  of  1927  cankers  were  found.  It  is  estimated  that  the  infected  area 
is  about  6G  acres  in  extent  and  that  there  are  approximately  4,500  in¬ 
fected  trees, 

Ribes  inspection;  R,  lacustre  and  R*  viscosissimim  were  the 
only  species  found  on  this  area  or  in  the  immediate  vicinity  and  93i 
per  cent  of  these  were  R*  lacustre*  Both  species  were  infected  and 
showed  a  considerable  amount  of  intensification.  The  telia  produced  on 
R,  lacustre  were  exceptionally  well  developed  for  this  species* 

Remarks ;  The  two  streams  flow  through  a  rocky  canyon. 

Apparently  this  is  an  area  of  high  humidity  during  the  summer* 

Eradication  of  the  Ribes  was  in  progress  when  the  infection 
was  found*  300  acres  of  timbered  land  around  the  infection  were 
eradicated  of  Ribes  to  check  the  intensification  of  the  disease  oh 
the  pines, 

4*  Name;  St,  Maries  River  Infection* 

Lccationi  Above  Clarkia,  Idaho  along  the  St,  Maries  River, 
township  42  north,  range  2  east,  sections  8,  9,  10,  11, 

Inspectors;  IP*  Joy,  K*  Joy,  R,  S#  Myers,  0*  Luke,  September  3,  1929* 
Fine  Inspection;  A  dense  stand  of  20-40-year  old  white  pine 
borders  the  river  and  its  tributaries  in  this  region.  Infection  was 
found  on  pines  for  a  distance  of  ij  miles  along  the  river.  This 
infection  is  of  1923  origin  with  a  heavy  wave  of  1927  cankers  showing. 

Only  one  fruiting  canker  was  found, 

Ribes  inspection:  The  stream-type  in  this  region  is  wide  with 
heavy  concentrations  of  R,  petiolare  in  it.  This  affords  an  excellent 
chance  for  intensif ication  of  the  disease.  Many  of  these  bushes  were 
found  to  be  infected.  R,  lacustre, also  abundant  in  the  stream  type, 
was  not  infected. 
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Remarks;  Scouting  on  pines  was  done  in  this  drainage  in  Kay,, 
1329  hut  no  cankers  could  be  located.  This  bears  out  other  scouting 
observations  which  have  shown  that  young  cankers  are  very  obscure  in 
the  early  spring* 

An  analysis  of  the  existing  conditions  on  these  four  areas 
is  shown  in  the  following  tables 

TABLE  H0>  3 
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C*  Discussion. 


Of  the  39  inspections  in  northern  Idaho '34  were  in  the  regions 
which  form  the  southern  part  of  the  commercial -white-pine  belt.  An 
abundance  of  E*  -petiolare  is  found  in  association  with  white  pines  in  this 
region  making  the  blister-rust  hazard  extremely  great.  The  probability 
of  establishment  of  the  disease  on  this  very  susceptible  Ribes  species 
and  associated  pines  is  high  and  the  possible  damage  resulting  from 
this  infection  great.  Therefore  control  of  the  disease  in  this  region 
by  stream-type  eradication  is  of  immediate  importance  and  the  locating 
of  all  infection  centers  necessary  in  planning  this  control* 

16  infection  centers  were  located  on  9  major  drainages  in  this 
region*  These  are  scattered  over  the  southern  edge  of  the  white-pine 
belt  and  in  all  cases  are  in  or  adjacent  to  excellent  stands  of  white 
pine,  pine  infection  was  found  on  4  of  these  drainages  and  in  all 
probability  is  established  on  every  large  drainage  in  this  region*- 
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The  5  inspections  made  on  the  Kaniksu  National  Forest, 
where  R*  inerme  is  the  susceptible  species  in  abundance,  did  not 
reveal  any  infection.  Infection  had  been  found  in  this  region 
both  in  1927  and  1928* 

COSTS  ' 

The  following  table  shows  the  cost  of  this  project  in  1939,, 
TABLE  NO,  4 

COST  Off  PROJECT  4,13, 

SCOUTING  IN  IDAHO,  1939 


Item 

Cost 

per  Cent  Total 

Salaries 

$1,120*50 

68,79 

Subsistence 

278*99 

17,13 

Personal  Auto 

212*  59 

13*05 

Other  Travel 

13*64 

*84 

Miscellaneous 

3*05 

*19 

Total 

$1,628, 77 

100,00 

CONCLUSION 

Although  scouting  in  northern  Idaho  in  1929  was  not  as 
extensive  as  in  1928„  the  work  was  done  in  the  region  where  heavy 
infection  was  found  in  1928  and  where  conditions  are  extremely  favorable 
for  the  establishment  and  spread  of  the  disease,*  Here,  also, axe 
very  valuable  stands  of  white  pine  in  which  most  of' the  eradication 
work  is  being  done  and  because  of  this  a  disease  survey  is  necessary. 

The  disease  was  found  widely  distributed  over  the  southern 
portion  of  the  white-pine  belt  and  pine  infections  located  indicate 
that  the  disease  is  well  established  in  this  area*  Its  size  and  ini- 
accessibility  make  it  impossible  to  scout  intensively  a  very  large 
per  cent  of  the  region* 
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BL I S TER -BUS T-CQH  UROL  WORE  IN  WASHINGTON 

1939 

Blister-rust -control  work  in  Washington  was  carried  on,  as 
in  the  past,  as  a  cooperative  project  between  the  Washington  State 
Department  of  Agriculture  and  the  Bureau  of  Plant  Industry,  The  basic 
memorandum  of  understanding  upon  which  this  work  was  organized  was 
made  effective  July  1,  1927  and  can  be  found  in  the  report  for  that 
calendar  year.  Ihe  following  is  the  amendment  to  this  memorandum  to 
cover  the  work  as  organised  for  the  Federal  fiscal  year  1930,  beginning 
July  1,  1929: 

AMENDMENT  TO 

MEMORANDUM  OF  UNDERSTANDING 

Effective  July  1,  1927 

Between 

THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE,  BUREAU  QF  PLANT  INDUSTRY 

and  the 

WASHINGTON  STATE  DEPARTMENT  OF  AGRICULTURE 

Cooperative  7/ork  in  Controlling  White  Pine  Blister  Bust  in 
WASHINGTON 
*  *  *  *  * 

Paragraph  C-6,  of  the  Memorandum  of  Understanding  described 
above  contains  the  following: 

Mfor  the  Fiscal  Tear  1928,  the  Bureau  of  plant  Industry  shall 
contribute  in  value  approximately  $13,000  to  the  support  of 
this  cooperative  work,  and  the  Washington  State  Department 
of  Agriculture  shall  contribute  in  value  approximately  $8,000; 
thereafter  the  amount  to  be  contributed  by  each  shall  be 
determined  and  agreed  upon  by  supplemental  correspondence.45 

In  accordance  with  the  foregoing  provision,  it  is  mutually 
agreed  that  for  the  fiscal  year  ending  June  30,  1930  there  will  be  con¬ 
tributed  in  value  by  the  Washington  State  Department  of  Agriculture 
approximately  $8,000,  and  by  the  United  States  Department  of  Agriculture 
Bureau  of  Plant  Industry,  thru  its  Office  of  Blister  Bust  Control  approx¬ 
imately  $10,800  in  connection  with  cooperative  blister-rust  control  work 
in  Washington, 

Date:  Signature : 

8/ 8/29  ( s)  Erie  J,  Barnes  _ _ _ ________________ 

Director  .Washington  State  Dept. of  Agriculture 

8/19/39  _  (  s)  Wm,  a.»  Tailor  _ _ _ ____________ _ ___ 

Chief,  Bureau  of  Plant  Industry 
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SCOUTING-  FOR  BLISTER  RUST  IN  WASHINGTON,  1929 

w 

E.  L.  Joy, 

Junior  Forester. 

INTRODUCTION 

Blister  rust  was  first  found,  in  Washington  near  Mt,  Vernon 
in  1921.  Since  this  discovery  the  disease  has  Been  found  throughout 
the  Cascade  and  Olympic  Mountains  of  Washington  and  in  the  northeast 
part  of  the  state,  &  region  adjacent  to  the  Inland  Empire  white-pine 
belt.  Because  the  disease  is  so  widespread. in  the  western  part  of  the 
state,  no  scouting  was  done  there. 

PURPOSE 

The  purpose  of  this  scouting  was  to  determine  the  extent  and 
intensity  of  the  disease. 


LOCATION  OF  WORK 

All  1929  scouting  was  done  in  the  northeast  part  of  the  state 
in  pend  Oreille  County.  This  region  is  west  of  and  adjacent  to  the  pend 
Oreille  River, 


PERSONNEL 

A  three-day  trip  was  made  through  this  region  and  scouting  done 
by  H.  N*  Putnam,  F.  F.  Staat  and  R.  K.  Pierson. 

RESULTS 

A  total  of  11  inspections  was  made  in  this  region.  At  none  of 
these  points  was  infection  found  on  either  host.  The  following  is  an 
account  of  the  number  of  Ribes  and  pines  examined: 

Ribes  inerme  -  -  216 

R.  vi  sco  sis  simian  -  797 
R.  lacustre  -  -  295 

White  pines  -  -  -  508 

COSTS 

An  analysis  of  the  costs  of  this  project  is  shown  in  the 
following  table: 
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TABLE  NO*  1. 

COSTS  Off  SCOUTING.  XU  WASHINGTON  -  1929 

the  past,  as  «  ,o?.  -n;'.';  project 

Horticulture,  Oreg 

the  Bureau  of  '?leat  Industry*  She  basi-  mmormi.  L.vr 
upon  which,  this  v 
and  can  he  found 
is  the  amendment 
the  Federal  fisca 


Item 

Amount 

W  Cent , 

Salaries 

"$330. 89 

-  ,89*94 

1  Subsistence 

16*30 

i  4.43 

| Transportation 

20*29 

1  5.51 

i Miscellaneous 

.42 

,12 

[Total 

$367.90 

i  100.00 

approximately  $14 
approximately  $7, 

shall  contribute  in  v&O.u#  proximo  to  '  1 .5' 
the  amount,  to  be  contrlbut  by  ea< 
agreed  upon  -by  supplemental  correa] 

In  accordance  with  the  foregoing  pi 
agreed  that  for  the  fiscal,  year  ending  June  x 
tribute!  in  value  by  the  Oregon  State  3 card  oi 
$7,000*  by  the  Oregon  State  Board  of  forestry 
the  Botany  Department  of  the  "  ..gen  State  Coll 
by.  the  School  of  Forestry  of  the  Oregon  State 
by  the  Extension  Service  of  the  Oregon  State  { 
and  by  the  United  States  Department  of  AgricuJ 
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BLISTER-jtUST-COraOI  WORK  IN  OREGON 

1929  • . . 

Blister- rust-control  work  in  Oregon  was  carried  on,  as  in 
the  past,  as  a  cooperative  project  between  the  Oregon  State  Board  of 
Horticulture,  Oregon  State  Board  of  forestry,  Oregon  State  College  and 
the  Bureau  of  Plant  Industry,  Hie  basic  memorandum  of  understanding 
upon  which  this  work  was  organized  was  made  effective  July  1,  1927 
and  can  be  found  in  the  report  for  that  calendar  year,  following 

is  the  amendment  to  this  memorandum  to  cover  the  work  as  organized  for 
the  federal  fiscal  year  1930,  beginning  July  1,  1929: 

MEMORANDUM  Qf  UNDERSTANDING 

Between 

THE  UNITED  STATES  DEPARTMENT  Qf  AGRICULTURE,  BUREAU  OF  PLANT  INDUSTRY 

and  the 

OREGON  SMS  BOARD  Of  BPRfl CULTURE - OREGON  STAQ3  BOARD  01 

f PRESTO - and  the  OREGON  STATE  COLLEGE 

Cooperative  fork  in  Controlling  Ihite  Pine  Blister  Rust  in 
OREGON 
*  *  * 

Paragraph  1-6  of  the  Memorandum  of  Understanding  described  above 
contains  the  following: 

"for  the  fiscal  Year  1928,  the  Bureau  of  Plant  Industry  shall 
contribute  in  value  approximately  $16,000  to  the  support  of 
the  cooperative  work,  and  the  Oregon  State  Board  of  Horticulture 
approximately  $14,250,  the  Oregon  State  Board  of  forestry 
approximately  $7,000,  and  the  Oregon  Agricultural  College 
shall  contribute  in  value  approximately  $1,500;  thereafter 
the  amount  to  be  contributed  by  each  shall  be  determined  and 
agreed  uponlby  supplemental  correspondence." 

In  accordance  with  the  foregoing  provision,  it  is  mutually 
agreed  that  for  the  fiscal  year  ending  June  30,  1930  there  will  be  con¬ 
tributed  in  value  by  the  Oregon  State  Board  of  Horticulture  approximately 
$7,000,  by  the  Oregon  State  Board  of  forestry  approximately  $7,000,  by 
the  Botany  Department  of  the  Oregon  State  College  approximately  $1,000, 
by  the  School  of  forestry  of  the  Oregon  State  College  approximately  $250, 
by  the  Extension  Service  of  the  Oregon  State  College  approximately  $500, 
and  by  the  United  States  Department  of  Agriculture,  Bureau  of  Plant 
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Industry,  through  its  Office  of  Blister  Rust  Control,  approximately 
$9,500  in  connection  with  cooperative  blister  rust  control  work  in 
Oregon, 


Sate: 


12/15/39 


Signature : 


(  s)  T,  A,  Santmis  Jr.  _ _ _ _ _ _ _ _ 

president,  Oregon  State  Board  of  Horticulture 

( s)  F,  A.  Elliott _ _ _ 

State  Forester,  Oregon  State  Board  of  Forestry 

(  $)  H.  P.  Barss  _ __ _ _ 

Plant  pathologist,  Oregon  State  College 

(s)  Geo.  ¥.  Peavy _ _ _ _ 

Bean,  School  of  Forestry 

(s)  Paul  V.  Mari  8 _ - 

Director  of  Extension  Service 

(s)  fa.  A,  "Ba-ylor _ _ 

Chief,  Bureau  of  Plant  Industry 
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BLISTER  RUST  GO  NT  SOL  JQEK  IN.  ORIGIN,  19S9 

By 

L»  N.  Goodding, 

Associate  Pathologist. 

THE  WIND  RIVER  NURSERY 


It  was  thought  best  to  do  re- eradication  work  at  the  Wind 
River  Nursery  as  no  adequate  recheck  had  been  made  of  the  work  done  in 
1928  and  it  was  considered  to  be  certain  that  some  Ribes  bracteosnm 
had  been  missed  and  that  some  had  sprouted  from  crowns  and  fallen 
stems.  vith  this  in  mind,  Mr.  Lyle  and  Mr.  Hinckley  were  assigned  to 
the  work  with  instructions  to  go  over  carefully  as  much  of  the  stream 
type  as  possible  before  July  1,  1929,  paying  special  attention  to 
sections  which  had  yielded  much  R.  bract eo sum  in  1928.  They  were  on 
the  ground  from  June  16  to  28. 

•  The  recneck  showed  less  misses  and  sprouting  than  were  to  be 
expected  in  stream  type  of  the  character  worked.  All  our  experience 
with  R.  braeteosum  has  taught  us  that  crowns  and  layers  hold  tenaciously 
to  life.  In  an  ordinary  situation  where  general  protection  is  what  is 
desired,  further  work  should  be  unnecessary  for  several  years. 

The  figures  in  the  table  do  not  show  the  true  situation 
unless  it  is  remembered  that  the  major  portion  of  the  recheck  was  con¬ 
fined  to  the  areas  where  Ribes  were  found  to  be  abundant  last  year. 

TABLE  NO.  1 • 

RESULTS  OF  RE- ERADICATION  -  WIND  BITER  NURSERY,  1929. 


To  base  the  comparison  on  an  acreage  basis  is  obviously 
erroneous  as  an  attempt  was  made  to  cover  the  entire  area  by  scouts  or 
crew  in  1928,  whereas  very  little  attention  was  paid  to  anything  but 
stream  type  in  1929.  ..hiXe  the  per  cent  of  bushes  eradicated  in  1929  to 
those  eradicated  in  1928  is  rather  nigh,  the  per  cent  of  live  stem  is 
low.  The  reason  for  this  is  obvious. 
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■  • — r-  4n- ...analysis  of  the  re  stilts  erf  tha  recheck  shows'  that  of 
the  tojtal  bushes  eradicated  73  were  seedlings,  146  others  were  six 
inches  oh  less  in  height,  another  102  were  one  foot  or  less  in  height 
and  33  were  over  1*5  feet  in  heigh t>.j-^['3  very  evidently  cane  from  old 
crowns  or  fallen  stems  which  had  sprouted. 


Seedlings  are  bound  to  be  a  continued  source  of  annoyance  . 

3  theg^rtoTwill  be^jco'nstantl:/  suited  fro  a  higher  levels  by  natural 

recheck  of  .R.  sanguineum. 


r 

No,  adequate  work  was  done  on 

rrniy  one  bush  was- encount sred  .wit hi n  the  l,5GG-ffc*  zone,  but  it -was 
a  fair  sized  bush.  Next  year  there  are  bound  to  be  a  good  many  seedlings 
in  evidence  on  land  where  roid -jbuilding  .and  snag  falling  has  disturbed 
the  soil-  The  land;  for  the  moit  part.  However,  is  rapidly  growing 


-to-  brush  wh^ch  will-  sup-%res&  much- of  the  ki  bes-  growth  in  the  future, - 

\  *  j — t%3  ” 

Recoiforiendatiohs 

^  ?  Hr  /%  i  s- 

"  recommenaation  follows:  suggest  that  a  recheck  for 

R.  /sanguineus  be  made  within  ..the  l.bQO-fi.  radius  by  .two  men  during 
flowering  season,  allowing  about  three  days  for  the  work,  and  that  a 
crew  of  four  men  who  have  had  previous  experience  in  eradication  take 
"about  six  days  to  re check  thb  stream  type  again  during  the  early  summer 
of  1931,  preferably,  or  of:  1930.  This  should  complete  the  eradication 
for  a  (considerable  periPd  of  time.  'There  will,  hpwever,  always  be  a 
fairly  rapid  reseeding  from '..plants  on  stress  te  and  outside 

e r adi c a t ion ,^yne *  Infusing  a  crew  of  four  ;c,-  V  rec  -sca,  if  wou 
be  dedi rable  for  them  mi  to  1  work  together  on  the -  area ••  along  Martha 
Cireeic  as  far  ' as  the  water  inlet  for  the  nursery  :  rout  Creek 

(especially  shove  the  bridge  where  the  stream  type  widens  out  over  a. 
consider:. fie  area  ,  an  then  to  form  two  two-men.  ere 
side  streams  to  M^rtb^.and  Trout  Creeks.18 

Before further  work  on  the;  nursery  is  done  I  think  we  should 
I  have  the,,  at  tit-gif  of  the  Plant  quansntine  aMTAdministration  Board  in 
regard  to  shipping  seedling  pines  planted  after  the  nursery  was  placed 
in  a  sanitary  condition.  Th®  Arboretum  in  itself  does  not  seem  to  me 
to -warrant  of  the  money  necessary  to  protect  it  alone. 

If,  however,  thVnm’sbry " can  supply  what  is  likely  to  be  a  growing 
demand  for  white-pine  seedlings,  the  very  moderate  expense,  is"  justifiable. 


\ 


head  of 


If  the  f*  ‘or-;. ct-eosum  could  be  cleared  out  to  tl 
the  stjreacas^'oa  the  Martha  Creek  side,  the  maintenance  cost  r.u  ’  •. ' 
less.  Such  .^program  on  the  Trout  Creek  side  is  out  of  the.  question  as 
the  tributaries  are  too  distant  and  cover  too  much  territory. 
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WINO  RIVER  EXPERIMENT  STATION  AREA 


HURSERY  SANITATION 


peavy  Arboretum 

•  •  -rv  recuest  of  Dean  Seo.  .  Peavy  of  the  School  of  forestry 

of  the  Oregon' State  College,  the  Office  of  Blister-Rust  Control  under¬ 
took  to  put  the  ieavy  Arboretum  and  Nursery  in  a  sanitary  condition 
so  that  white  ant  ugar  pines  might  he  grown  for  possible  distriDution 
and  for  arboretum  purposes.  The  nursery  itself  is  small.  At  the  pime 
Rihes  eradication  work  was  started  there  were  about  five  acres  und^r 
cultivation.  Only  about  half  of  this  was  in  nursery  stock,  and  no 
five-needled  pines  had  been  planted.  In  the  Arboretum,  however,  w^tern 
white  pines  hadiSeen  planted,  in  several  places. 

A  preliminary  survey  of  the  grounds  was  made  by.  McDaniels* 
nurseryman  at  the  Peavy  Arboretum,  and  L.  podding,  while 
R.  sabguineum,  the  major  species  on  the  grounds,  was  m  blossom,  rue 
streams  "were- carefully,  scouted  but  no  ;R.  bract  eo  gam  was  found,  dnare  was 
revealed,  however,  considerable  IU  lacustre  end  R. 

It  was  thought  best  to  do'  a  part  of  the  eradication  work  while 
B.  sanguineum  wad  In  blossom  and  for  that  reason  a  crew  oi  students 
was~9S  on  the; ground  May  4  and  an  excellent  showing  was  made.  _  .. 
Purtfer  attempt  to  do  work  before  school  closed  was  a  failure  owing 
to  the  press  of  class  work  at  that  time. 

Io  attempt  has  been  made  to  classify  the  land  into  different 
types.  The  streams  were  worked  in  conjunction  with  the  rest  ox  the 
lend,  practically  all  the  area  covered  can  be  classed  as  open  brus^ 
type,  though  a  kali  part  is  timbered.  The  timbered  portion  is  about 
brushy  as  the  more  open  land.  All  of  the  land  east  oi  the  highway 
is  an  open  field  and  the  only  work  required  was  a  cruise  of  tne  stream. 

fhile  the  situation  seemed  to  present  no  difficulties,  one 
of  great  importance  was  encountered.  Poison  ivy  is  so  abundant  that 
in  spite  of*  ^11  ore  cautions  all  those  who  worked  for  two  or  more  days 
were' attacked  and  in  two  cases  the  poisoning  was  severe. 

A  glance  at  the  map  will  reveal  the  location  of  the  arboretum,  j; 
the  nursery  andj  the  areas  eradicated. 
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PEAVY  ARBORETUM  AND  NURSERY 

BENTON  COUNTY^  OREGON 

ARBORETUM  NURSERY 


TABLE  NO.  2 


PE  AVI  AfiBORBmi  AND  NURSERY- 


Ribes  J 

Eradicated 

Species 

No.  Bushes, 

|  Feet 

[Live  Stem 

R»  gangaiinenm 

|  1,362 

42,943 

R.  lacustre 

65 

620  j 

Si  divaricatum 

234 

j 

!  9,117 

Totals 

! 

1,661 

j - ,  -  , 

|  52 , 680  ( 

0: 


ie 


Acres  covered  .  . . .  .  396 

Sites  per  acre.  . .  4.2 

Live  stem  per  acre.  .  . . .  136  ft. 


Labor  » . .  37  man  days 

Acres  per  man  day . .  .  10.7 

Bushes  per  man  per  day . 45 

Live  stem  per  man  per  day  .....  1,532  ft. 
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7«ork  Needed  in  the  'Future 


It  is  planned  to  go  over  the  ground  next  spring  when  the 
R,  sanguineum  is  in  blossom.  This  will  be  done  by  students  of  the 
School  of  Forestry  under  direction  of  the  Blister- Rust  Office. 

ERADICATION  IN 'THE  STILL  CREEK  AREA,  1939 

The  Ribes  eradication  work  was  resumed  in  the  Still  Creek 
area  June  28.  Most  of  the  work  had  been  completed  north  of  the  main 
stream,  but  an  area  of  considerable  extent  remained  south  of  it*  This 
represented  some  difficult  territory  with  stream  type  of  a  swampy 
nature  with  an  abundance  of  Ribes.  Most  of  the  work  was  hand  eradi¬ 
cation,  the  chemical  work  being  on  an  experimental  basis.  A  small 
area  consisting  mostly  of  R.  lacustre,  with  some  R,  bract eo sum,  was 
chemically  eradicated  at  the  close  of  the  season. 

The  total  acreage  for  the  season  was  460,  of  which  37.6 
acres  were  stream  type  and  the  remainder  open-reproduction  type. 

Of  the  37.6  acres  of  stream  type,  5.6  acres  were  chemically  eradicated. 
As  the  stream  type,  except  for  that  chemically  eradicated,  was  worked 
in  conjunction  with  the  open- reproduction  type  no  comparative  study 
of  costs  on  the  two  types  can  readily  be  made. 

The  chemical  eradication  was  a  very  expensive  piece  of  work. 
The  Ribes  per  acre  will  indicate  that  they  were  heavily  concentrated. 
The  plot  was  well  up  on  the  side  of  a  mountain  and  chemicals  had  to  be 
carried  long  distances,  mostly  by  back-packing. 

Computing  the  man-days  by  a  comparison  of  the  Ribes  in 
stream  and  open- reproduction  types  we  find  that  approximately  77  man- 
days  were  expended  on  the  open-reproduction  type.  422  acres  were 
covered,  or  5.5  acres  per  man-day.  19S  man-days  were  expended  on  the 
stream  type,  exclusive  of  the  portion  chemically  eradicated,  or 
♦19  acres  per  man-day.  35  man-days  were  used  on  the  chemical  eradi¬ 
cation,  or  ,16  acres  per  man-day. 
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DICATION 


TABLE  HQ.  4. 


ACTUAL  FIELD  COST  OF  STILL.  CREEK  MAPI  CATION- 


! - — - — 

I  t 

e  m 

Cost  ! 

Salaries 

Temporary  men 

$1,306.06 

Salary  of  cook 

280*00 

Subsistence 

Cost  of  food 

379,65 

Transp.  of  food 

15.00  I 

Transportation  of  men 

"“^Tooj 

(Total 

$2,022.71  S 

\V 


Average  cost  per  acre . .  $$,40 

Cost  per  acre,  open  reproduction  type  $1.19 

Cost  per  acre,  stream  type  hand  eradication  $34*20 
Cost  per  acre,  stream  type  chemical  eradica¬ 
tion.  ' - .................  $41.81 


Cost  of  eradication  per  acre  based  on  number  of  man-days 
labor,  expense  at  cscap,  including  transportation  to  and  from  caap, 
and  meal  expense.  This  was  derived  from  the  above  cost  account,  an  account 
to  include  only  the  expenses  for  men  actually  working  in  camp.  There 
was  practically  no  new  equipment  purchased  for  the  fiscal  year  1929* 
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RIBES  ERADICATION!  A  OREGON 


kecommendat  ions 


Ho  adequate  checking  on  the  work  on  the  Still  Creek  planting 
has  been  done.  The  streams  will  certainly  need  to  be  worked  carefully, 
as  much  R.  bracteosum  and  R,  lacustre  have,  without  doubt,  sprouted 
from  fragments  of  crowns  and  fallen  stems.  There  are  also  abundant 
seedlings  in  places  but  most  of  these  are  still  too  small  to  be  readily 
detected.  It  is  a  question  whether  the  planted  area  near  Veda  Lake 
should  be  worked.  The  Ribes  are  very  concentrated  and  the  area  of  pines 
is  hardly  extensive  enough  to  pay  for  the  work.  A  portion  of  the  area, 
however,  has  been  eradicated  in  connection  with  t ne  chemical  eradica¬ 
tion  experiments. 

Down  stream  from  the  .area  eradicated  during  the  summer  of  1929, 
on  the  south  side  of  Still  Creek,  is  a.  small  area  varying  from  a  rod 
to  several  rods  in  width  and  perhaps  15  chains  long  which  should  be 
eradicated  if  possible  next  summer  to  round  out  the  Still  Creek  job  and 
insure  a  fair  degree  of  protection  to  pines. 

By  reference  to  the  map  on  page  218  of  the  1928  report  it 
will  be  seen  that  an  area  of  white  pine  of  considerable  extent  occurs 
south  of  Still  Creek,  well  up  on  the  slope.  Much  of  this  represents 
land  that  can  be  worked  by  scouts,  but  there  are  several  places  where 
swamps  with  abundant  R.  lacustre  occur.  This  should  be  worked  to 
round  out  the  eradication  job. 

In  order  to  make  the  chemical  eradication  performed  in  1929 

effective,  it  would  see®  best  to  go  over  the  areas  as  early  in  the 
season  as  possible  and  respray  where  sprouting  has  occurred. 

BfiUCJfflONAL  AHD  OFFICE  tQEK 

As  part  of  the  normal  duties  of  the  state  leader  in  Oregon, 
a  considerable  amount  of  work  is  done  at  the  Corvallis  office  in 
receiving  and  sending  out  communications  and  circularizing  the  personnel 
of  various  cooperating  organizations.  Numerous  requests  for  information 
regarding  white-pine  blister  rust,  the  methods  for  its  control  and  the 
status  of  the  work  in  Oregon  are  received  and  answered.  During  1929, 

315  communications  were  received  at  the  Corvallis  office  and  283 
original  letters  were  sent  out.  Two  circular  letters  were  also  pre¬ 
pared  and  mimeographed  and  sent  to  Forest  Service  officials  and  state 
fire  wardens.  These  two  form  letters,  64?  of  which  were  sent  out,  are 
shown  on  the  two  following  pages. 

As  a  secondary  activity  of  the  state  leader,  a  trip  was  made 
on  August  22  to  Gunter,  Oregon  in  company  with  Mr.  J.  0*  Holt  of  the 


179 


ano  itaJbnQffiflioos>I 


gaiXGsIq  dosiO  IliXS  ©dX  go  ateow  »dX  no  gnMoedo  ©Xbgp&Jdb  oH 
,  y;  IIcrlo*x.co  Md-iow  sd  oX  Msg  \iz  latino  IIxw  amaoiXa  ©dl  .©ao£>  Good  aad 
bstssoiqs  t$<teoh  tuosit Jm  ,®v©xi  1  :  V  1^12 1'  *x.  •  'r' 

03 Is  OGB  ©GOdf  .gUQOXa  as I I&l  Jbflfi  3fiW010  lo  sXGgir&B'll  SBOlJ 
9*is  eaodX  1c  Xa  ..;  tea  aeoslq  ni  a§aiUb®«E 
©ib  MXasXq  ©Gy  "xodXodw  aoiXeaifp  &  si  XI  .x>atfooiof» 
8aniq  lo  sots  ©dX  has  .fcsXsaXasoaoo  \iov  ®tb  aacfiS  ©riT  •  ' 

f.ssi6'  ©fix  lo  noxlaoq  A  «2Liow  ©iiX  *iol  ;  t  oX  ri^aon©  ©vxaasXxo  \Lbisd  si 
t  riXrs  aoiXosaaQO  ai  beisalb&is  ass d  asri  ,i9vswori 

.sXasmxasqx©  go IX 

t9sei  lo  Garnmaa  ©dX  sarixrL  deXsDi.&B'a:©  bsts  ©dX  mo.il  mes'ila  awoG 

01  B  OTOl'l  3<T  rvTftV  B81B  Ilir.ffla  B  81  ,3f»9l0  IllXg  lo  9  XlfOB  ©dX  GO 

.  sd  dliroda  doxrfw  gaol  anisdo  SI  aqeri'iaq  Jms  dXi>  jr*  ni  adoa  Isasvss  oX 
Me  dot  dseiO  II iX'-;  sdX  Xxro  dogc-i  oX  Gsim/a  Xxea  ©Idxasoq  li  .boXsoibBi© 

«s©aiq  oX  aoiXosXotq  1  o  ©sa^sd  gxbI  s  axt/ani 

X  x  XGOcrai  3S2I  ©dX  lo  SIS  e..;  -q  go  qsm  sdX  oX  eoasaelsi  \E[ 
aixrooo  inside  sldgysbisaoo  Jo-  oaiq  affcldw  Jo  sots  gb  XsdX  aeaa  ad  IIxw 
aXasaoiasT  aidX  lo  daxrM  .©•.vox a  ©dX  go  qtr  How  ,MstO  IIxXB  lo  dXxroa 
■■  1  830slq  Isisvae  ©tb  OTsdX  Xxrcf  taXx;ooa  \d  MMtow  ©d  aso  XedX  JbasI 

,  .  ■■.  ■•:  .  ■ 

.dot  GOiXsoidsT©  ©dX  Xxro  Gggot 

olSI  ai  demTolTe  4  aoiXsoidsT©  Isoiajodo  edX  aisra  oX  Tofrco  cl 

srfX  ai  ^Itb®  'kp,  sbsts  ©dX  tsvo  a&  ©X  Xaod  mooa  dloow  XI  ^txXosYxs 
♦.doinfooo  s.sd  .i.axX.GOiqs  o^oriw  ■^s'Xqaoi  Jbne  oldiaaoq  aa  noasoa 

mot  aomo  am  jAKoimouga 

,G0S9*iG  gx  gsBb©!  ©XbX§  sriX  lo  aoxX^Jb  Isegog  ©riX  lo  Xxsq  aA 

gx  soxllo  aillsvioO  sdX  Xb  ©gq&  si  d'xow  lo  Xxurosse  ©IdjsGoixanoo  b 
Isrmoaisq  sdX  §GisiTsIoo‘xio  .fens  snoiXBOiGCfaanoo  tvo  ■gnibao a  hns  gGiviaoai 
noiXBflfiolGi  goI  aXaoxj-po’i  swoisKifk  *0goIXjss iGS^*10  dGiXs'i^qooo  axrolxsT  xc 
adX  Jbns  Xo'xXgoo  aXi  10I  adodXom  ®dX  ,XsGn  isX«4Id  ©ciq-aXxdw 

.  xs  Ms  l-cvioovi  sgs  go^qiO  Gi  ^iow  adX  lo  sgXbXs 

S8S  Jbas  ©oillo  aillsvGoD  sdX  Xb  JbavxsosG  ©gsw  anoxXso inxnnmoo  SIS 
-s-iq  oals  siew  aioXXal  Geltroiio  owl  .tsso  Xnsa  ©now  attsXXel  Iscigiio 
©XbXs  bas  a  Isxo  xl'xo  ©oxvgo  Xao^xol  oX  Xgsb  Mb  J&sdqa'igoomifli  .6gb  dsnsq 
f Xxr 0  Xn©a  ©i©w  doxriw  lo  V£d  «ai®XX©I  jssgo!  owX.  ©aodj  .sGsJbGsw  otil 

•  as^eq  afllwcillol  owX  ©dX  go  nwoda 

©Mm  ebw  qi-iX  b  ,i©M©I  ©XsXa  ©dX  lo  iXiviX ob  ^isMoosa  b  aA 

*C  .1  .im  dXxw  ^Gsqmoo  ai  aoa»*iO  /isXggS  oX  SS  Xax/,^,  go 


Eugene  Fruit  Growers’  Association,  to  investigate  the  reported  occurrence 
of  chestnut  blight  at  that  place.  This  work  was  done  at  the  request  of 
Doctor  Haven  Metcalf  of  the  Office  of  Forest  Pathology.  Several 
chestnut  trees  were  found  at  this  place  which  were  infected  with  the 
chestnut  blight.  A  careful  examination  of  the  native  chinquapin  in  the 
vicinity  of  Gunter  failed  to  reveal  the  presence  of  the  disease  upon 
these  shrubs. 

SAMPLE 

UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
Bureau  of  plant  Industry 
In  Cooperation  with 
THE  OREGON  STATE  BOARD  OF  FORESTRY 

Office  of  Blister  Rust  Sontrol 
Oregon  State  College 

Blister-Rust  Control  Corvallis,  Oregon 

February,  1929 

Dear  Sir: 

I  am  sending  you  a  list  of  the  places  where  blister  rust  was 
found  in  Oregon  last  fall.  You  will  notice  by  this  that  it  made  a 
sweeping  advance  during  1928#  I  wish  to  call  your  attention  to  a  few 
points  which  seem  to  me  to  be  significant. 

First,  blister  rust  is  firmly  established  on  white  pines  in 
Oregon  in  a  region  where  its  extermination  is  impossible. 

■  Second,  blister  rust  is  established  in  several  places  where 
its  intensification  will  result  in  a  rapid  advance  of  the  disease  .toward 
the  sugar  pines  of  softthern  Oregon  and  California. 

Third,  while  no  rust  has  been  found  on  pines  in  the  ..ilson 
River  region  west  of  Gales  Creek,  the  intensification  of  the  rust  on 
currants  in  that  and  adjoining  sections  indicates  that  there  are  diseased 
pines  in  that  territory  which  were  scattering  spores  during  1928# 

Fourth,  the  rust  was  found  east  of  the  Cascades,  and  on  both 
the  east  and  west  slopesit  is  dangerously  near  the  sugar  pine  limits. 
Sugar  pine,  as  you  doubtless  know,  extends  to  the  Breitenbush  on  the 
west  slope,  and  to  White  Water  Creek  north  of  the  Metolius  east  of  the 
mountains. 

Fifth,  the  rust  is  usually  far  ahead  of  the  limits  we  are  able 
to  discover.  If  this  is  the  case  in  Oregon,  sugar  pine  will  soon  show 
the  effects  of  blister  rust  attack  within  its  native  territory. 

Blister  rust  is  with  us,  with  us  to  stay,  and  with  us  to  do 
an  enormous  amount  of  damage  within  a  very  few  years.  There  are  many 
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places  in  the  Cascades  where  we  can  ill  afford  to  lose  our  western  white 
pines  and  certainly  we  cannot  afford  to  lose  our  sugar  pine* 

Please  watch  for  outbreaks  of  the  disease  next  spring  and 
study  the  blister  rust  situation.  After  we  know  where  the  rust  is,  some¬ 
thing  about  the  timber  at  stake,  and  something  about  our  chances  of 
saving  it,  perhaps  there  is  something  we  can  do* 

Thanking  you  for  your  watchful  eye,  I  am 

Yours  very  truly, 

(s)  Leslie  H*  Goodding, 

Associate  Pathologist. 


SAMPLE 


UIXTED  STATES  DEPARTMENT  OF  AGRICULTURE 
Bureau  of  Plant  Industry 
In  Cooperation  With 
THE  STATE  BOARD  OF  FORESTRY 


Blister- Rust  Control  Office  of  Blister  Rust  Control 

Botany  Department,  O.S.G. , 
Corvallis,  Oregon. 

September  10 ,  1929 . 


The  time  is  ripe  to  look  for  white  pine  blister  rust*  As 
the  rains  start  and  your  work  with  fires  begins  to  ease  up,  you  may 
find  time  to  examine  currants  or  gooseberries  in  your  immediate  neighbor¬ 
hood  for  blister  rust*  This  is  the  season  when  it  is  easiest  to  find. 

In  case  you  see  something  you  believe  to  be  the  mist,  collect  a 
specimen  and  send  it  to  me,  giving  the  locality,  date  collected  and 
your  name.  Also,  you  may  ask  any  questions  you  wish.  If  I  cannot  answer 
them,  perhaps  some  one  else  at  the  college  can. 

Blister  rust  has  been  found  on  pines  on  a  small  creek  near 
Palmer  on  Herman  Creek,  on  Sandy  River,  on  Zigzag  River,  on  Camp  Creek, 
on  Still  Creek  and  on  Salmon  River;  all  in  the  Mt*  Hood  National  Forest. 
It  is  unquestionably  present  on  pines  in  the  Wilson  River  region  in 
Tillamook  County,  though  infection  has  not  yet  been  located  there. 

It  is  not  unlikely  that  it  is  also  established  on  pines  in  the  Black 
Rock  region  in  Polk  County* 

When  you  find  infection  on  currants,  note  ivhether  white  pines 
are  in  the  immediate  vicinity,  and  include  the  notation  in  your  letter 
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to  me.  Iti  is  very  important  that  we  I  know  where  the  rust  is  this  fall 
Eemeipber  it  travels  long  distances  from  diseased. pines  to  currants 
and  gooseberries.  The  wild  stink  currant  west  of  the  Cascades  is  the 
best  plant  to  examine  for  it.  ^ild  Od&s~t  black  gooseberry  is;  also  a 
good:  host.  East  of  the  mountains*1  We  wild  black  current  id  most, 
likely  to  take  the  disease* 


:s  for  y our  help 


.Yours  very  truly 


(s)  Leslie  IT,  Soodding, 
Associate  ?  athologi 


182 


rid  a  ,  3asn  e&i  axarfw  wcmi  aw  $aAt  imiioqmi  X™  a&*l  '**  <>* 

0 

' 

*  - •  «  '  ©almaxa  oi  tolq 

j 3 or  »i  it x^-inro  abeld  oilw  .srfi  .sart^iwroai  srf*  'to  tails  ^*aorf  £003 
*a0“  ; sssee i£  ad*  82H1.0*  *Xaatii 


,  tad  ixro^  lot  astosrft  ^obM 


t'iXiT2t  '^'19 V  S'X^'OY 

.  \  >oo{  »Yi  si 
,Jg.tso.£orid'B:';.  *£*>2aoaaA 


.i.un  ■':.y4'slXC  tol  &QOd 

■ 

.•-0$  *  ©a  U,  ■■■  'v 


■®f 


WASHINGTON 


1  9  /S 


EJB£S — INFECTION  AREA 


SCOUTING  TO  BET SEMI NE  BLISTER -RUST  SPREAD 

Scouting  for  pine  infection  was  started  in  the  Mt%  Hood  region 
as  soon  as  weather  conditions  permitted,  The  first  infected  trees  were 
found  on  Herman  Creek  at  a  point  near  the  Hides  infection  point  of  last 
year.  In  this  area  there  are  hut  few  white  pines  and  many  of  these  are 
remote  from  the  stream.  Near  the  stream,  five  infected  trees  were 
found;  the  most  heavily  diseased  hore  57  cankers.  An  analysis  of  these 
showed  48  incipient  cankers  none  of  which  had  produced  pycnia,  2  which 
had  produced  pycnia,  5  which  had  produced  aecia  once  and  2  which  had 
produced  aecia  twice.  Five  infections  had  entered  1923  wood,  3-1924 
wood,  25-1925  wood,  22-1926  wood  and  2-1927  wood.  Infection  apparently 
took  place  in  1925  and  a  very  heavy  intensification  took  place  in  1927, 

A  nearhy  tree  about  25  feet  in  height  had  hut  one  canker.  This  was 
apparently  on  1923  wood,  hut  had  fruited  two  or  possibly  three  times. 

As  the  canker  was  a  large,  old  one,  the  infection  may  have  entered  on 
1921  or  1922  wood  and  have  been  due  to  a  1923  infection. 

Lyle  found  infection  on  ^agle  Creek.  Later  this  area  was 
studied  by  Putnam  and  Goodding  and  data  on  it  are  included  in  the 
former* s  report.  A  much  more  careful  study  will  need  to  be  made  to 
account  for  the  ubiquitous  nature  of  the  infection.  Infection  seems  to 
be  general  a  considerable  distance  from  the  stream,  and  R.  sanguineus 
seems  to  be  infrequent. 

Lyle  also  found  a  single  canker  at  the  head  of  Beaver  Creek, 
Ri'bas  at  this  point  are  scarce  and  the  infection  appears  to  have  been  a 
chance  catch.  It  is  interesting  in  that  it  indicates  that  infection 
is  likely  to  be  established  at  several  places  east  of  the  mountains 
where  there  are  favorable  associations  of  pines  with  R,  petiolare. 

Riley  ana  Goodding  spent  much  time  scouting  the  headwaters 
of  Salmon  River  and  the  Santiam  River,  but  no  pine  infections  were 
located  and  no  Ribes  infections  in  excellent  association  with  pines. 

One  pine  infection  was  found  within  the  Still  Creek  planting, 
but  not  in  the  portion  planted  to  white  pine, 

A  special  study  of  pine  infections  in  the  Rhododendron  region 
was  made  by  putnam  and  his  crew.  Here  the  disease  is  wide- spread  on 
the  pines  and  in  several  places  pines  are  already  dying.  At  one  point 
about  two  miles  above  Rhododendron,  on  Camp  Creek,  one  tree  has  several 

hundred  cankers. 

Blister  rust  was  found  on  Ribes  over  a  greatly  extended  terri¬ 
tory  in  spite  of  the  fact  that  the  dryness  of  the  season  was  unfavorable 
for  the  spread  and  intensification  of  the  disease.  Northern  Clatsop 
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County  and  the  coast  region,  where  infection  was  found  in  1325  and  in 
1927  and  1928,  seemed  to  he  free  of  the  rust,  This  could  he  accounted 
for  in  part  from  the  meager  amount  of  scouting',  hut  not  entirely  so. 
Several  very  favorable  places  were  scouted  without  finding  a  trace  of 
the  disease.  In  strange  contrast  with  this  was  the  infection  in  the 
Cochran  region  where  R,  hr  ret eo sum  for  miles  along  several  streams 
was  generally  and.  heavily  infected.  Pines  in  the  Cochran  region  are 
very  .scattered  and  no  good  associations  were  found;  hut  no  one  seeing 
the  extent  and  heaviness  of  infection  can  doubt  that  diseased  pines 
are  nearby. 

Mo  infection  was  found  on  the  lower  Wilson  River,  hut  it  is 
prevalent  near  the  headwaters  of  the  stream  where  pines  are  common. 

Here  again,  infection  on  pines  was  not  located— probably  owing  to  our 
inability  to  find  good  associations  of  Ribes  and  pines. 

Of  outstanding  importance  was  the  location  of  infection  by. 
Root  and  Harris  below  port  Orford  in  Curry  County,  and  that  by 
Partington  and  Mielke  on  the  Metolius.  Considerable  scouting  by  Soot, 
Harris,  Benedict  and  Riley  failed  to  reveal  Infection  along  the  coast 
north  of  Brush  Creek.  The  location  made  by  :  artington  and  kielke 
represents  a  big  advance  of  the  rust  east  of  the  mountains,  and  the 
first5  point-  where  a  good  association  of  Ribes  and  sugar  pines  occurs- 

The  infection  on  Devils  Creek,  about  a  mile  above  Breitenbush 
Hot  Springs,  represents  the  farthest  point  south  on  the  west  side  of 
the  Cascades  at  which  infection  has  been  found* 

Meager  scouting  in  the  Falls  City  and  .arys  peak  region 
revealed  the  rust  on  Ribes  to  be  more  generally  spread  then  in  1928* 

A  glance  at  the  chart  tabulations  will  show  that  infection 
has  been  found  on  four  species  of  Ribes  in  Oregon  in  1929,  viz. ; 

R.  brae teo sura,  R.  sanguineum,  R.  trist®  and  R.  divaricatum.  To  this 
list  should  be  added  S,  lacustre  on  which  abundant  infection  was  found 
in  the  Rhododendron  region. 
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TABLE  NO.  5. 

RECORD  OF  BLISTER  RUST  INFECTIONS  FOUND  ON  FINES  IN  OREGON,  lrR9. 


TABLE  NO._C. 


#  Excellent  -  Fines  ICO  feet  or  less  fron.  infected  Ribes. 
Very  good  -  Pines  101  to  250  feet  fron  infected  Ribes. 
Good  -  Fines  251  to  500  feet  from  infected  Ribes. 

Poor  -  Fines  1,001  to  1,500  feet  from  infected  Rites. 
Very  poor  -  Fines  over  1,500  feet  from  infected  Ribes. 
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ECOLOGY  PROJECTS  IN  SOUTHERN  OREGON,  1929 


The  ecology  work  of  1929  was  carried  on  by  one  man."  The  work 
during  the  summer  consisted  in  writing  up  and  checking  over  the 
ecology  plots  that  had  "been  established  during  the  two  preceding  years, 
and  in  making  scouting  trips  into  several  locations,  during  which 
observations  of  an  ecological  nature  were  made. 

The  most  of  the  plots  are  of  such  a  nature  that  at  least 
three  or  four  seasons  must  elapse  before  any  conclusive  data  can  be 
obtained  from  then.  Notes  were  taken  on  the- progress  of  each  plot,  and 
of  any  changes  that  have  taken  place  that  would  have  ecological  signifi¬ 
cance* 

The  following  is  a  brief  discussion  of  the  location  of  these 
plots,  together  with  a  statement  of  the  object  for  which  each  was 
established,  some  of  the  results  observed  and  conclusions  where  there 
are  sufficient  data  on  which  to  base  them. 

Most  of  the  plots  were  milacres,  hut  some  were  strips  and 
Others  were  irregular  in  both  extent  and  shape.  Space  does  not  permit 
of  careful  analysis  of  each  plot.  These  data  can  he  obtained  from 
reports  filed  in  the  Corvallis  office,  plots  I  to  XVIII  were 
established  in  the  prospect  area;  the  others,  in  or  near  Still  Creek, 

All  were  established  in  1927  except  where  otherwise  indicated.. 

Plots  I  and  II  were  established  in  a  R.  klamathense  area 
to  determine  as  many  facts  as  possible  regarding  the  growth  cf  this 
species  from  the  seedling  stage.  Prom  the  observations  it  seams  evident 
that  R*  klamathense  comes  in  readily  from  seedlings  in  the  soil  in  at 
least  two  years  following  eradication,  hut  it  requires  a  moist  habitat  for 
ecesis*  This  last  point  was  shown  by  the  fact  that  practically  all 
of  the  young  seedlings  on  the  drier  situations  died,  while  many  of  those 
in  the  shadier  and  more  moist  situations  survived. 

Plot  number  III  was  established  to  secure  data  on  the  ecesis  of 
R.  cruentum  in  a  lightly  burned- over  area-  All  the  bushes  were  eradicated 
from  the  plot  to  be  studied.  No  seedlings  had  appeared  in  1928  or  1929, 
even  where  certain  portions  of  the  plot  had  been  planted  to  this  species. 

Plot  number  IV,  owing  to  its  isolation,  was  not  studied  in 

1929. 

plot  number  V  was  established  to  secure  data  on  the  vigor  of 
growth  and:  seed  production  of  Ribes  bushes  where  they  were  becoming 
suppressed  by  the  forest  cover.  No  data  were  taken  on  this  plot  in 
1929  as  it  was  considered  that  sufficient  time  had  not  elapsed  to  pro¬ 
duce  significant  results. 
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Plot  umber  V-a.  The  problem  of  this  plot  was  to  study  the 
response  of  B,  lobbii  to  various  treatments  which  it  might  readily 
receive  in  connection  with  eradication  work.  One  bush  was  pulled, 
disturbing  the  soil  about  it  as  little  as  possible.  In  1929  no 
seedlings  or  sprouts  were  found..  Another  bush  was  cut  off  at  the  crown 
and  the  soil  cultivated.  Mo  new  plants  or  sprouts  were  found  in  1929. 

A  third  bush  was  pulled,  the  fruit  shaken  off  and  the  soil  cultivated. 

Wo  seedlings  or  sprouts  were  found  in  1929.  A  fourth  bush  was  pulled, 
disturbing  the  soil  as  little  as  possible,  and  the  fruit  shaken  off 
on  the  ground.  Ho  seedlings  or  sprouts  were  found*  A  fifth  bush 
was  left  without  being  disturbed.  In  1929  this  showed  signs  of  dying 
and  had  produced  but  few  fruits,  and  no  new  growth*  A  sixth  bush 
was  left,  but  the  soil  about  it  was  cultivated*  Ho  seedlings  were 
found  in  1929.  Prom  the  above  results  it  may  be  concluded  that 
B.  lobbii  does  not  produce  seedlings  readily  through  a  mere  disturbance 
of  the  soil,  and  that  it  does  not  sprout  readily  from  the  crown  after 
being  cut.  This  last  point,  however,  is  at  variance  with  some  further 
observations  made  on  other  plots. 

Plot  amber  VI  was  established  for  r-  study  on  the  effect  of 
suppression  of  E.  lobbii  by  the  encroaching  forest.  HO  data,  however, 
were  taken  on  this  plot  in  1929  as  it  was  thought  that  insufficient 
time  had  elapsed  to  produce  notable  results* 

In  Plot  amber  Vl-a,  study  was  made  of  the  effect  of  treatment 
Of  Jibes  bushes  similar  to  that  which  might  be  expected  in  eradication 
work.  One  B.  lobbii  bush  was  cut  off  at  the  surface  of  the  ground,  and 
the  soil  above  it  cultivated.  In  1929  this  showed  a  healthy  2- year- old 
sprout*  Another  E.  lobbii  left  undisturbed  and  data  taken  in  1927.  had 
apparently  been  removed  by  some  one  and  no  data  could  be  taken  in  1929. 

A  B»  sanguineum  bush  was  grubbed  out,  but  three  root  stubs  with 
apparently  no  crown  material  were  left.  In  1929  one  of  these  had 
several  vigorous  sprouts.  Another  B.  lobbii  bush  was  pulled  and  the 
soil  disturbed  as  little  as  possible.  Mo  seedlings  or  sprouts  could 
be  found  in  1929.  These  results  indicate  that  E»  lobbii  or  E*  sanguineum 
may  sorout  as  the  result  of  leaving  crowns  after  eradication,  or  in  the 
case  of  E.  sanguineum  even  from  large  roots  left  in  the  ground. 

Plot  number  VII  was  laid  out  and  planted  to  Bibes  seeds  in  a 
95  per  cent  shade  situation  to  study  germination.  Ho  seedlings  could  be 
found  in  1928  or  1929.  It  is  probable,  however,  that  chipmunks  dug 
up  and  ate  all  of  the  fruits.  The  plot  will  be  observed  next  season. 

plot  VIII  was  another  plot  established  to  study  Eibes  genninar- 
tion.  It  was  located  in  an  open  burn.  Careful  examination  in  1928  and 
1929  showed  no  seedlings. 
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plot  IX  was  established  to  study  the  effects  of  turns  of 
different  character  on  the  -germination  of  seeds  Stored  in  the  duff.. 

The  first  milacre  of  this  plot  was  subjected  to  heavy  burning  in  1927. 
Vigorous  sprouts  from  the  large  R.  cereum  bush  in  the  middle  of  the 
plot  were  three  and.  four  feet  long.  Another  milacre  on  which  no  Ribes 
were  present,  which  was  subjected  to  a  light  burn,  showed  no  seedlings. 
A  similar  plot  from  which  the  duff  was  all  removed  showed  no  seedlings. 
Another  milacre  used  as  a  check  plot,  upon  which  a  large  R.  cereum 
bush  stood,  showed  no  seedlings.  Similarly,  a  bare  area,  undisturbed, 
showed  no  seedlings.  Only  one  thing  seemed  strikingly  evident  from 
observations  on  this  plot:  R,  cereum  will  stand  heavy  burning  without 
being  killed.  Conclusions  regarding  germination  are  probably  untimely 
at  this  point. 

Plot  number  X  was  established  to  study  the  seeding  and 
sprouting  of  S.  binominatum.  It  consisted  of  five  sub-rplots.  Sub¬ 
plot  A  consisted  of  20  milacres  and  had  all  of  the  R.  binominatum 
bushes  removed  (98  plants,  825  feet  of  live  stem).  No  seedlings  or 
sprouts  were  found  in  1928.  or  1929*  Sub-plot  3,  consisting  of  one 
milacre,  had  a  large  service  berry  bush  in  the  center  with  many 
R*  binominatum  bushes  at  its  base.  This  plot  was  subjected  to  heavy 
burning.  No  seedlings  or  sprouts  were  found  in  1928  or  1929.  Sub-plot 
C  consisted  of  one  milacre  of  brushy  ground  with  many  R.  binominatum 
bushes.  This  was  subjected  to  light  burning.  In  1928  this  showed  many 
sprouts  but  no  seedlings.'  In  1929  all  of  the  sprouts  had  evidently 
died.  Sub-plot  D,  consisting  of  one  milacre  with  R.  binominatum 
present,  was  carefully  cleared.  No  seedlings  or  new  sprouts  were  found 
in  1928,  but  in  1929  there  was  one  discovered  which  had  either  been 
missed  or  was  a  sprout  from  a  root  or  crown  left  in  1927.  Sub-plot  E, 
consisting  of  one  milacre,  had  all  the  duff  removed.  o  Ribes  seedlings 
or  sprouts  had  appeared  in  1929* 

Plot  XI  was  established  some  distance  from  riot  X,  but  was 
planned  to  give  further  data  on  R,  binominatufl  seeding  and  sprouting. 

It  likewise  was  divided  into  four  sub-plots.  Sub-plot  A  had  all  the 
R*  binominatum  eradicated  and  the  duff  removed.  NO  seedlings  or  sprouts 
were  found  in  1929.  Sub-plot  B  was  lightly  burned,  the  E.  binomi natum 
not  being  removed  (9  plants,  50  feet  live  stem).  In  1929  there  were 
several  plants  with  two-year-old  stems  from  the  burned  drowns,  and 
these  were  well  fruited.  Sub-plot  0  (15  R.  binominatum  plants,  90  feet 
live  stem)  was  not  disturbed.  In  1929  the  Ribes  had  made  vigorous 
growth*  Sub-plot  D  had  no  Ribes  removed,  but  was  subjected  to  heavy 
burning.  In  1929  there  was  no  evidence  of  survival  or  seedlings. 
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From  tile  above  it  seems  evident  that  R,  binominatum  is 
quite  readily  killed  by  fire,  and  that  hand  eradication  with  this 
species  is  effective. 

Plot  XII  was  established  to  study  the  effect  of  root  competi¬ 
tion  and  light  intensity  on  germination  of  Ribes  seeds.  But  since  none 
of  the  seeds  geminated  on  any  of  the  plots,  the  results  may  be  con¬ 
sidered  nil.  Apart  of  the  difficulty  with  experiments  of  this  kind 
is  the  damage  done  by  squirrels  and  mice.  This  may  even  account  for 
all  of  the  lack  of  germination. 

Plot  XIII  was  established  in  1928  to  study  the  growth  of 
R«  cruentum.  Data  we re  taken  on  21  separate  plants  that  year,  but  the 
plot  was  not  studied  in  1929  because  insufficient  time  had  elapsed  to 
bring  about  noticeable  results. 

Plot  XIV  was  established  in  1928.  It  consisted  of  a  strip 
running  through  a  burned-over  area  covered  with  a  heavy  growth  of 
R.  sanguineum  and  extending  into  a  timbered  area.  From  the  data 
obtained  it  appears  that  burning  the  forest,  together  with  the  duff, 
results  in  a  heavy  ecesis  of  R.  sanguineum. 

Plot  XY  was  established  in  1928.  Four  milacres  of  land  were 
cultivated  to  simulate  the  conditions  which  would  be  produced  during 
the  process  of  logging.  In  1929  there  was  no  evidence  of  Ribes 
seedlings. 

Plot  XVI  was  established  in  1928  to  study  the  effect  of 
removal  of  the  underbrush  to  increase  the  light  intensity.  All  of 
the  underbrush  was  cut  on  the  plot  and  the  light  intensity  increased 
to  perhar s  25  per  cent.  No  Ribes  seedlings  were  observed  in  1929. 

Plot  XYII  was  established  in  1928  in  an  area  in  which  a 
growth  of  R.  haLlii  was  being  rapidly  shaded  by  increasing  forest 
growth*  The  Ribes  were  abundant  on  open  burns.  Data  will  be  taken 
in  1930. 

Plot  XVIII  was  established  in  1928.  It  consisted  of  four 
milacres  in  an  area  with  a  heavy  growth  of  R,  erythrocarpun.  All  of 
the  plants  were  hand  pulled.  In  1929  there  were  no  new  plants, 
seedlings  or  sprouts  to  be  found.  This  indicates  that  R»  erythrocarpum 
yields  readily  to  hand  eradication. 

Still  Creek 

Plot  I.  96  milacres.  Location:  near  Still  Creek.  (See  1927 
report.)  Purpose:  to  study  growth  and  reproduction  of  R.  sanguineum 
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on  exposed  heavily  turned  areas*  He suite :  production  of  fruits  heavy, 
but  few  seeds  seem  to  geminate  and  the  mortality  is  high.  In  1928 
a  few  seedlings  were  found,  but  in  1929  these  had  died  out. 

Apparently  conditions  are  not  yet  favorable  for  ecesis  of  new  plants. 

Plot  II*  32  milacres.  Location;  a  few  yards  up  the  slope  from 
plot  I*  Purpose:  to  determine  the  ability  of  R.  sanguineum  to  sprout 
from  roots  left  in  soil  during  eradication.  Results;  observations  in 
1928  and  1929  would  indicate  that  no  sprouting;  occurs  from  roots  left 
in  soil  during  eradication  in  the  type  of  habitat  studied  (dry  exposed 
hillside,  with  no  duff,  and  low  moisture  content  in  summer). 

Plot  III.  32  milacres.  Location:  near  plot  II.  purpose:  to 
compare  efficacy  of  hand  pulling  with  chopping  off  at  crown,  with 
respect  to  future  sprouting.  Results :  The  bushes  of  this  plot  were 
hand  pulled.  Observations  during  1928  and  1929  revealed  no  evidence 
of  sprouting  from  any  plant  parts  left  in  the  soil. 

Plot  IV.  8  milacres.  Location:  along  a  small  stream,  in  a 
boggy  place  on  the  hillside  near  plots  I,  II  and  III,  Purpose:  to 
study  the  spreading  of  Ribes  down  a  stream  onto  an  eradicated  area,. 

The  stream  banks  below  the  plot  were  examined  in  1928  and  1929* 

A  few  seedlings  were  found.  These  might  have  been  from  seed  from 

the  eradicated  bushes.  Checks  of  the  plot  in  1930  and  later  will  be  more 

positive. 

Plot  V.  32  milacres.  Location:  near  source  of  small  stream 
west  of  Eureka  Mountain.  Purpose:  to  determine  effect  of  increasing 
the  shade  on  the  growth  of  R.  lacustre  and  R.  bract eo sum.  To  study  the 
spread  of  Ribes  down  stream  onto  an  eradicated  area  by  means  of  fruits. 
Results:  observations  in  1928  and  1929  did  not  indicate  much  change  in 
shade  conditions.  The  stream  was  eradicated  in  1928,  so  1929  seedlings 
would  not  necessarily  have  come  from  the  plot.  The  stream  below  the 
plot  will  be  checked  for  seedlings  in  1930* 

Plot  VI.  This  plot  had  to  be  eradicated  because  of  infection 

with  blister  rust. 

Plot  VII.  48  milacres.  Lo cation:  across  Still  Creek  from 
Blister  Rust  Camp.  Purpose:  to  check  effectiveness  of  hand  pulling 
as  a  means  of  eradicating  R.  bracteosum  in  an  alder  swamp.  Results: 

R.  bracteosum  was  eradicated  from  the  plot  in  1927*  Observations  in 
July  1928  showed  many  sprouts  from  old  fragments  left,  and  many  seedlings. 
In  August  1929  many  of  these  seedlings  had  evidently  died,  as  few  were 
found  ifeem.  It  would  seem  that  hand  eradication  in  swampy  places  leaves 
many  stem  fragments  that  later  produce  more  pi  nts.  Seedlings  starting 
here  had  a  high  mortality. 
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plots  Till  and  IX.  Plot  VIII-1  square  chain,  plot  IX — 1x2 
chains.  Location:  north  slope  of  Eureka  Mountain.  Purpose:  to  deter¬ 
mine  the  effectiveness  of  R.  1 acustre  eradication  in  moist  hillside 
hogs;  spread  of  Ribes  onto  eradicated  territory;  rapidity  of  re- 
invasion  of  this  type  of  habitat  by  R.  1 acustre.  Resul ts:  observations 
in  1928  and  1929  show  a  large  nunber  of  seedlings  and  several  sprouts  of 
R.  1, acustre  on  the  area.  Re-invasion  promises  to  be  fairly  rapid. 

The  area  about  the  plot  was  eradicated  chemically  during  1929,  and  a 
careful  check  should  be  made  of  this  during  1930. 

Plot  X.  4  square  chains  (approximately).  Location:  northwest 
of  camp,  on  the  slope,  purpo se:  to  determine  the  probability  of 
R.  sanguineum  bushes  that  have  been  pulled  growing  when  partly  covered 
with  soil.  Results:  many  R.  sanguineum  plants  were  partly  covered  and 
the  site  of  each  marked  and  numbered.  The  recheck  of  these  in  1928 
showed  1  feeble  sprout  and  several  seedlings.  In  August  1929  no  plant 
was  found  sprouting,  and  no  seedlings  were  noted,  or  one-year-old 
plants.  Observations  on  this  and  other  plots  would  indicate  that  1929 
was  unfavorable  for  ecesis  of  Ribes.  (1929  was  an  unusually  dry  summer.) 

Plot  XI.  84  milacres.  Location:  Below  plots  I,  II  and  III  in 
wooded  swampy  area,  purpose:  to  determine  whether  R.  bry  cteosum  parts, 
partially  buried  during  eradication,  have  a  strong  tendency  to  sprout. 
Resul  ts:  &  high  per  cent  (34^>)  of  the  plants  partly  buried  were 
reported  in  1928  as  rooting  or  sprouting.  Lata  on  separate  plants  were 
not  taken  in  1929. 


ayjnd  River  nursery,  1929. 

During  August  1929,  a  cheok  was  made  of  certain  portions  of 
the  hill  slopes  eradicated  in  1927.  It  was  reported  that  in  1928  certain 
areas  from  which  R»  sanguineum  had  been  eradicated  in  1927  were  found 
to  have  many  seedling  Ribes  on  then.  A  careful  check  of  these  areas  in 
1929  (August)  did  not  reveal  any  1928  or  1929  seedlings. 

It  is  probable  that  the  season  1S2S  (a  very  dry  one)  produced 
a  high  mortality  among  Ribes  plants  that  were  just  becoming  established 
in  many  areas. 

Scouting 

Scouting  trips  to  collect  ecology  data  were  made  along  the 
old  wagon  road  to  Huckleberry  City,  to  the  ridge  west  of  Union  peak 
and  a  few  shorter  trips  adjacent  to  the  ecology  plots.  These  trips  were 
for  collecting  data  on  abundance  and  distribution  of  Pdbes  species  in 
relation  to  various  habitat  conditions  such  as  altitude,  shade,  soil, 
exposure  and  soil  moisture,  special  attention  being  paid  to  associations 
with  white  pines. 
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The  most  thorough  single  scouting  project  (in  the  Crater 
Lake  National  park)  has  been  treated  in  a  separate  report. 

Summary 

The  following  general  conclusions  may  be  drawn: 

1.  Ribes  kiamathense  (a  possible  serious  species  for  consideration 
in  blister-rust  control ) requires  a  very  moist  habitat  for  the  seedlings 
to  become  established. 

2.  Chipmunks  play  a  very  important  role  in  keeping  in  check  such 
species  as  PLibes  cruentum. 

3,  Scesis  of  some  species  of  Ribes  (R»  cruentum  and  R»  lobbii) 
seems  to  have  taken  place  during  certain  favorable  seasons  rather  than 
each  year.  The  causes  of  this  have  not  yet  been  determined* 

4,  Ribes  ery  thro  carpus  can  probably  be  eradicated  thoroughly  and 
effectively  by  hand  Tiling. 

These  ecdogy  plots  were  established  in  late  summer  of  1927 
and  1928,  so  more  definite  data  will  be  expected  in  1930  and  1931. 

Some  plots  were  found  to  have  been  damaged  by  various  agencies  such  as 
chipmunks,  cattle  ?nd  hunters  (by  pulling  up  stakes). 

CRATERS  ME  N  ATIONAL  P  ARK 

'A kite  pine 

A  general  survey  was  made  of  the  Crater  Lake  National  park 
in  1S2S  to  get  ecological  data  and  to  study  the  region  from  a  pre¬ 
eradication  standpoint.  The  following  notes  were  taken: 

Anna  Creek:  Western  white  pines  are  scattered  along  both  banks 
of  Anna  Creek,  from  Bridge  Creek  to  near  the  south  entrance  of  the  park* 

A  good  stand  was  reported  by  several  park  workers  to  be  found  north 
of  Anna  Creek,  and  west  of  Crater  peak. 

Union  peak:  Very  little  western  white  pine  was  found  on  the 
trail  tc  Union  peak,  but  there  are  a  few  trees  on  the  base  of  the  peak 
itself. 


Road  to  the  east  entrance  of  the  park:  ;t  places  along  this 
road,  especially  where  it  enters  Kerr  Valley,  there  is  much  scattered 
western  white  pine. 
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Mt.  Scott:  On  the  upper  slopes  of  the  mountain,  about  8,000 
feet  altitude  and  above,  white- bark  is  about  the  only  tree.  It  occurs 
in  places  in  a  fairly  dens©  stand  of  scrubby  trees. 

Cloudcap :  This  peak -is  covered  with  a  fine  growth  of  white- 
bark  pine,  with  an  intermixture  of  lodgepole  pine  and  mountain  hemlock. 

Grater  rim:  In  many  places  the  rim  comes  up  to  a  rather 
sharp  ridge,  and  dips  off  in  a  steep  slope  to  the  lake.  These  high, 
sharp  ridges  are  often  occupied  by  a  pure  stand  of  scrubby  white-bark 
pine,  or  by  a  mixture  of  white- bark  pines  and  hemlock.  These  stands 
are  especially  noticeable  north  of  Kerr  notch,  above  Red  Cloud  Cliff 
(opposite  Cloudcap),  and  near  Glacier  peak  and  the  .Yatchman* 

kirn  road:  Hong  Him  road  from  Cloudcap  to  the  Watchman, 
white- bark  pines  occur  almost  everywhere.  In  some  places  these  are 
widely  scattered,  while  in  others  there  are  small  patches  with  a  high 
per  cent  of  white-bark  pines. 

watchman;  The  Watchman  has  a  heavy  stand,  of  white-bark  pines 

op  the  west  slope. 

Slopes  of  the  Crater,  to  the  water’s  edge;  In  a  trip  through 
the  country  around  the  east  shore  of  the  lake,  it  was  found  that 
western  white  pine  made  up  a  considerable  per  cent  of  the  trees  found 
on  these  steep  slopes.  The  region  between  Sentinel  Rock  and  the 
palisades  has  in  places  a  considerable  growth  of  western  white  pines 
on  the  less  precipitous  slopes  (e.g.  ,  near  the  wineglass). 

Ribes 

Anna  Creek  (at  the  Garden  of  the  Gods) :  Considerable  Ribes 
lacustre  or  prickly  currant  was  found  growing  along  the  banks  of  the 
stream.  General  observations  indicate  that  this  condition  is  typical 
of  most  of  the  streams  in  the  southeast  part  of  the  park.  The  steep 
walls  of  the  canyon  had  occasional  patches  of  Ribes  binomi natuia,  or 
Siskiyou  gooseberry,  and  R.  erythrocarpum,  or  Crater  Lake  currant. 

The  latter  was  very  abundant  on  the  more  level  areas  just  above  the 
canyon . 

Mt.  Scott  and  Cloudcap:  The  scouted  parts  of  this  territory 
showed  the  Ribes  species  to  be  scattered  and  rather  scarce. 

Crater  rim:  The  sharp  ridges  between  Kerr  Hatch  and  Cloudcap 
were  found  to  be  occupied  in  many. places  with  dense  mats  of  Ribes 
erythrocarpum.  In  several  locations,  these  mats  grew  under  or  quite 
near  the  patches  of  white-bark  pine  previously  mentioned.  This  condition 
is  probably  more  or  less  general  around  the  entire  rim*  The  points  where 
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such  associations  of  white  pine  and  R.  ery throe arpum  were  noted,  were; 
Cloudcap  Cliff,  near  the  vdneglass,  and  near  Glacier” peak  and  the 
Watchman. 

Slopes  of  the  Crater;  In  the  region  near  the  wineglass. 

R.  viscoei ssimum,  or  sticky  currant,  was  found  growing  in  association 
with  the  white  pines.  R.  lacustre  occupies  large  patches  along  small 
streams  flowing  into  the  lake,  e.g»,  at  the  old  boat  landing  and  at  the 
end  of  the  old  trail. 

1  /  Summary 

These  preliminary  scouting  trips  indicate  the,  situation  in 
Crater  lake  Rational  park  to  be  somewhat  as  follows; 

1.  Large  areas  of  the  park  have  either  no  white  pines,  or  often 
only  a  negligible  number. 

2.  Many  of  the  streams  (e.g* ,  Anna  Creek,  Sand  Creek)  are  fringed 
with  stands  of  western  white  pine  of  varying  degrees  of  density,  in 
association  with  Ribes  lacustre  and  other  Ribes  species. 

3.  Tne  Crater  Rim  is  occupied  in  many  places  by  extensive  growths 
of  white-barked  pine,  and  in  many  places  heavy  mats  of  R.  erythrocarpum 
are  associated  with  the  pines.  These  often  occupy  prominent  and  scenic 
locations,  protection  of  these  patches  of  white-bark  pine  would,  in 
places,  involve  the  eradication  of  considerable  quantities  of  Ribes 
plants,  while  in  places  such  as  parts  of  Cloudcap  Mountain,  the  Ribes 
associated  with  white  pines  are  few  in  number- 

Areas  that  demand  most  immediate  attention  are; 

1.  The  rim,  entirely  around  the  Crater  and  probably  extending 
back  several  hundred  yards. 

2.  The  Cloudcap  area  and  Mt.  Scott. 

3.  The  inner  rim  of  the  crater,  at  such  places  as  seems  desirable 
(e.g. ,  below  Rerr  notch  and  above  Grotto  Gove). 

4.  Anna  Creek* 

Any  program  of  protection  should  be  flexible,  and  the  plan 
should  be  to  extend  the  protection  work  to  all  areas  of  the  park  that 
may  be  in~need  of  protection,  as  such  are  revealed  by  more  intensive 
investigation. 
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BLISTER- RUST  CONTROL  WORK  IN  CALIFORNIA 
1929 

31 is ter- rust-control  work  in  California  was  carried  on,  as 
in  the  past,  as  a  cooperative  project  between  the  California  Department 
of  Agriculture,  California  State  Board  of  forestry.  College  of  Agriculture 
of  the  University  of  California,  Deu&rtment  of  Botany  of  the  University 
of  California  and  the  Bureau  of  Plant  Industry.  The  basic  memorandum 
of  understanding  upon  which  this  work  was  organised  was  made  effective 
July  1,  1927  and  can  be  found  in  the  report  for  that  calendar  year,  ^e 
following  is  the  amendment  to  this  memorandum  to  cover  the  work  as 
organized  for  the  Federal  fiscal  year  1930,  beginning  July  1,  1929: 

AMENDMENT  10 

MEMORANDUM  OF  UNDSRSTIHDINC- 

Effective  July  1,  1927 

Between 

THE  UNITED  STATES  DEPARTMENT  QF  AGRICULTURE,  BUREAU  Of  PLANT  INDUSTRY 

and  the 

CALIFORNIA  DEPARTMENT  OF  AGRICULTURE - THE  CALIFORNIA  STATS 

BOARS  OF  FORESTRY - and  the  COLLEGE  OF  AGRICULTURE, 

UNIVERSITY  OF  CALIFORNIA. 

Cooperative  Work  in  Gontroiliug  White  pine  Blister  Rust  in 

CALIFORNIA 
$  *  * 

Section  D  of  the  Memorandum  of  Understanding  described  above  re§,ds 
as  follows: 

*'  The  College  of  Agriculture,  University  of  California,  agrees  to: 

M (1)  Assist  employees  of  the  Bureau  of  Plant  Industry, 
through  the  University  Division  of  Forestry,  by  furnishing 
available  technical  advice  and  records; 

M(2)  Provide  laboratory  facilities,  through  the  University 
Division  of  Plant  Nutrition,  for  employees  of  the  Bureau 
of  Plant  Industry  who  are  stationed  in  California  to  conduct 
technical  studies  upon  the  feasibility  of  chemical  eradica¬ 
tion  of  Ribes.H 

This  section  shall  be  amended  as  follows: 

(1)  Assist  employees  of  the  Bureau  of  Plant  Industry,  through 
the  Division  of  Forestry  of  the  College  of  Agriculture,  by  furnishing 
available  technical  advice  and  records; 

(2)  Provide  laboratory  facilities,  through  the  Division  of 
Plant  Nutrition  of  the  College  of  Agriculture,  for  emuloyees  of  the 
Bureau  of  plant  Industry  who  are  stationed  in  California  to  conduct 
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technical  studies  upon  the  feasibility  of  chemical  eradication  of  Kibes* 

(3)  Provide  laboratory  and  greenhouse  facilities  and  technical 
advice,  thru  the  Division  of  pomology  of  the  College  of  Agriculture,  to 
permit  the  necessary  increase  in  experimental  work  on  chemical  eradica¬ 
tion  of  Kibes; 

(4)  Assist  the  employees  of  the  Bureau  of  Plant  Industry, 
engaged  in  technical  investigation  of  the  chemical  eradication  of  Kibes, 
by  furnishing,  thru  the  Department  of  Botany,  technical  advice  and  lab¬ 
oratory  space. 

Paragraph'  E-6  of  the  Memorandum  of  Understanding  described  above 

contains  the  following: 

“for  the  fiscal  Year  1928,  the  Bureau  of  Plant  Industry  shall 
contribute  in  value  approximately  $19,000  to  the  support  of 
this  cooperative  work,  the  California  Department  of  Agriculture 
approximately  $9,000,  the  California  State  Board  of  forestry 
approximately  $5,000,  and  the  College  of  Agriculture,  University 
of  California  shall  contribute  in  value  approximately  $3,000; 
thereafter  the  amount  to  be  contributed  by  each  shall  be  deter¬ 
mined  and  agreed  upon  by  supplemental  correspondence.” 

In  accordance  with  the  foregoing  provisions,  it  is  mutually 
agreed  that  for  the  fiscal  year  ending  June  30,  1930,  there  will  be  con¬ 
tributed  in  value  by  the  California  Department  of  Agriculture  approximately 
$9,000,  by  the  California  State  Board  of  forestry  ap-  roximately  §3,000, 
by  the  College  of  Agriculture,  University  of  California  approximately  $10,000 
by  the  Department  of  Botany,  University  of  California,  approximately  '2,000, 
and  by  the  United  States  Department  of  Agriculture,  Bureau  of  Plant  Industry 
through  its  Office  of  Blister  lust  Control,  approximately  $42,000  in 
connection  with  cooperative  blister  rust  control  work  in  California. 


Date: 

9/16/29 

Signature : 

( s^  G.  H.  Hecke 

S/18/29 

Director,  California  Department  of  Agriculture 

( s)  M.  B.  Pratt,  by  W.  B.  Eider,  Deputy 

10/5/29 

State  forester,  California  State  Board  of  forestry 
(s)  S.  D,  Merrell 

9/10/29 

Dean,  College  of  Agriculture,  University  of  California 
(s)  W.  A.  Setchell 

10/28/29 

Department  of  Botany,  University  of  California 

( s)  W.  A.  Taylor 

Chief,  Bureau  of  Plant  Industry 
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BLISTER  HU ST  ACTIVITIES  IN  CALIFORNIA,  1929 

By 

George  A.  Hoot, 

Assistant  pathologist. 

Heports  on  the  work  under  way  in  California  have  teen  prepared 
by  the  several  project  leaders  concerned.  The  reports  are  by  the  same 
leaders  as  in  1S28  —  ecological  studies  of  Hibes  by  F.  A-  Patty;  control 
reconnaissance  by  T.  H.  Harris;  experimental  Hibes  eradication  and  pre- 
eradication  on  the  Plumas  National  Forest  by  W.  V.  Benedict.  These 
follow  the  proceeding  report.  The  account  of  the  investigations  of 
Hibicides  in  California  is  incorporated  in  H*  H.  Offord's  special 
report. 

BLACK  CURRANT  ERADICATION 

As  in  former  years,  work  on  this  particular  project  has  not 
deviated  from  the  usual  procedure.  Five  men  were  employed  -with  trans¬ 
portation  furnished  by  three  automobiles.  The  work  started  July  1  and 
continued  over  a  period  aggregating  13  man  months.  All  the  scouts 
were  experienced  men.  The  territory  covered  involved  a  wide  range  of 
conditions  —  from  a  heavily  populated  area  of  many  gardens  and  orchards 
with  considerable  water  to  sparsely  settled  areas  with  a  scarcity  of 
water  in  evidence.  All  this  had  a  bearing  upon  the  rate  of  progress  of 
the  work.  The  area  covered  in  1929  was  about  what  was  contemplated. 

TABLE  NO.  1. 

PLANTINGS  AND  BUSHES  ACCORDING  TO  COUNTIES 


County 

|  No.  |  No.  | 

[Planting sj  Bushes, 

Santa  Clara 

20  r~133  1 

Santa  Barbara 

Ventura 

! i  J  MJ 

Los  Angeles  (3/4  completed) 

o 

*  Sacramento 

3  |  6 

Total 

i  25  j  166  i 

*New  or  missed  plantings  since  survey  in  1927. 

Contrary  to  expectations  the  number  of  plantings  and  bushes 
found  this  year  was  the  smallest  of  any  season.  This  can  be  partly 
accounted  for  by  the  type  of  country  covered  and  then  again  by  the  six 
years*  agitation  against  the  black  currant  which  has  brought  about  the 
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Tentative  plans  call  for  a  decrease  in  funds  allotted  to  this 
project.  This  will  mean  that  there  will  be  no  organized  crews  next  year 
but  that  the  State  leader  with  the  help  of  the  agricultural  commissioners 
and  their  inspectors  will  endeavor  to  finish  the  remaining  counties- — 
a  part  of  Los  Angeles,  and  all  of  Orange,  San  Bernardino,  .Riverside, 
Imperial  and  San  Diego.  All  indications  point  to  a  satisfactory 
completion  in  this  manner. 

A  check  was  made  of  the  black  currant  work  done  in  Alpine 
County  in  1927.  With  a  population  of  less  than  300,  ten  plantings 
comprising  92  bushes  were  found.  The  check  revealed  but  two  places 
where  bushes  (sprouts)  were  still  present.  On  one  place,  one  sprout 
had  come  from  an  original  planting  of  12  bushes  and  on  the  other,  two 
sprouts  had  come  from  one  of  19  bushes.  No  missed  plantings  were  dis¬ 
covered  nor  any  as  replants.  There  was  a  feeling  that  some  bushes 
might  have  come  in  from  the  Carson  Valley  in  Nevada,  adjoining  eastern 
Alpine  County. 

BUagjRT  INSPECTION  AND  Q UARANT I NE  MATTERS 

The  faur series  in  the  counties  where  the  black  currant  work 
took  place  were  visited  by  the  scouts  and  host  plants,  especially  5~ 
needled  pines,  were  inspected.  This  species  is  gradually  disappearing 
from  the  nurseries  of  the  state.  Close  touch  is  kept  through  the 
Office  of  the  Superintendent  of  Nursery  Service  on  the  establishment  of 
new  nurseries  and  their  status  regarding  the  type  of  stock  to  be  grown. 

The  discovery  of  the  mediterranean  fruit  fly  in  Florida  last 
April  gave  an  added  impetus  to  quarantine  activities  in  this  state. 

Funds  were  provided  whereby  six  quarantine  stations  were  established 
on  the  Oregon-California  line.  They  are  situated  on  the  main  highways 
leading  into  California  and  primarily  for  the  interception  of  contra¬ 
band  fruit.  All  material  prohibited  entry,  including  blister-rust 
hosts,  are  taken.  Reports  have  shown  the  interception  of  either 
currants,  gooseberries  or  pines  at  some  station  each  month  since  their 
inception  last  May. 

EDUCATIONAL  flORK 

This  continues  to  be  an  important  part  of  the  blister-rust 
program.  Government  and  state  agencies  realize  more  than  ever  the 
necessity  for  this  work  in  successfully  carrying  out  their  various 
proj  ects. 

A.  panel  Exhibits 

The  5-panel  exhibit  has  been  used  as  in  the  past  in  conjunction 
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with  the  black  currant  project,  placed,  in  store  windows  or  other 
available  places,  it  has  helped  carry  the  message  to  many  people, 

With  the  probable  termination  of  the  black  currant  program  in  1930, 
those  panels  dealing  with  the  black  currant  exclusively  are  to  be 
replaced  with  those  showing'  the  other  projects  carried  on  in  the  state. 
These  panels  will  still  find  a  use  in  the  educational  worm,  being- 
displayed  where  lectures  are  given  and  forming  the  center,  around  wnich 
can  be  built  very  satisfactory  demonstrations  for  small  agricultural 
fairs* 

B*  Blister  Trust  Film 

This  was  shown  at  three  different  agencies  this  year:  the 
theater,  school  and  agricultural  fair.  It  was  shown  in  theaters  in 
two  towns  end  in  one  national  park  before  an  audience  of  4,100 
people;  in  one  high  school  before  several  classes  aggregating  300 
pupils  and  at  one  agricultural  fair  before  1,200  persons,  mating  a 
total  of  5,600  people.  The  western  bli star- rust  film  will  lose  some 
of  its  real  value  with  the  termination  of  the  blacm  currant  wort* 

There  should  be  a  new  film  showing  work  of  the  other  projects. 

C.  Exhibits 


Tbe  placing  of  blister  rust  demonstrations  at  agricultural 
fairs  still  continues  to  be  one  of  the  best  means  for  educational 
propaganda.  Space  at  the  State  Fair  in  Sacramento  was  at  a  premium 
so  adequate  room  for  a  large  display  was  not  available.  However, 
enough  space  was  provided  for  a  display  of  Biker  mounts  in  connection 
with  the  exhibit  of  the  State  Department  of  Agriculture* 

A  very  good  demonstration  was  set  up  at  the  Santa  Maria  Valley 
Fair  in  Santa  Barbara  County.  At  the  Los  Angeles  County  Fair  in  Pomona, 
a  separate  booth  was  available  for  a  creditable  demonstration.  At  the 
Southern  California  Fair  in  Riverside ,  one  wing  of  the  State  Department 
of  Agriculture's  exhibit  was  used  for  blister  rust.  All  these  demon¬ 
strations  were  set  up  by  the  black  currant  scouts  and  reports  from 
outside  sources  indicated  very  good  work. 

Specimens  of  the  rust  were  left  at  the  Santa  Barbara  Museum  in 
Santa  Barbara  and  at  the  museums  in  the  Yo Semite  -3nd  Lassen  National 
parks,  respectively. 

D.  Talks 

The  personal  touch  occasioned  by  talks  has  its  advantages. 
There  is  usually  more  interest  manifested  by  the  audience,  in  hearing 
from  one  closely  associated  with  the  work. 
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Durin6  .February  a  talk  supplemented  by  lantern  slides  was 
given  before  a  Boy  Scout  troop  at  Elk  Grove  in  Sacramento  County.  In 
April,  a  talk  was  given  before  the  biology  classes  of  the  polytechnic 
High  School  at  Long  Beach.  Lantern  slides  were  used.  Luring  July, 
at  the  invitation  of  the  park  Naturalist  of  Yosemite  Park,  several’ 
talks,  accompanied  by  lantern  slides,  were  given  before  camp  groups 
and  an  assembly  of  guests  at  one  of  the  hotels.  The  blister-rust  work 
was  presented  to  the  Yo Semite  school  of  nature  study,  a  grovg  comprising 
teachers  and  others  particularly  interested  in  the  natural  sciences. 

The  national  park  affords  excellent  .Opportunity  for  educational  work. 

At  this  point  may|be  mentioned  the  interview  with  the  Yosemite 
Park  authorities,  who  are  aware  of  the  potential  menace  of  the  rust. 
Their  desire  is  to  keep  all  tree  species  in  the  .-park  as  free  as  possible 
from  insect  pests  and  plant  diseases.'  The  success  which  they  obtain  or 
will  obtain  seems  to  depend  largely  upon  the  amount  of  funds  available. 

One  of  the  black  currant  scouts,  H.  P,  Backus,  gave  a  talk 
before  the  Rotary  Club  at  Carpinteria  in  Santa.  Barbara  County.  On 
December  18,  a  radio  talk  on  blister  rust  was  broadcasted  from  the 
station  of  the  State  Department  of  Agriculture  in  Sacramento. 
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Annual  Report  1929 
G.  A.  Root 


E.  Newspapers 

The  newspaper  is  still  one  of  the  best  agencies,  through  which 
to  reach  the  public  locally.  Since  the  inception  of  the  blacjt  currant 
work,  it  has  been  used  extensively  as  a  means  of  publicity.  During 
1929,  articles  have  appeared  in  23  newspapers  distributed  over  four 
counties'  where  eradication  work  was  in  progress# 

Space  was  given  for  a  blister  rust  article  in  the  October 
issue  of  Yosemite  Nature  Notes,  a  monthly  publication  of  the  Educational 
Department  of  Yosemite  National  Park. 

SCOUTING  fOR  T ill’  DISEASE 

Tne  spread  of  the  rust  soutnward  in  Oregon  has  created  no 
little  interest  as  to  the  time  of  its  inevitable  entrance  into 
California.  Its  discovery  on  the  western  coast  of  Oregon  in  1928,  at 
a  point  100  miles  south  of  the  Columbia  River  made  it  imperative  to 
scout  at  least  the  northwestern  part  of  this  state  in  1929* 

Scouting  was  started  in  Del  Norte  County  on  September  18, 
after  the  completion  of  work  on  the  other  projects.  No  infections 
were  found. 
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In  addition  to  the  inspection  of  fiibes,  pines  were  carefully 
noted  in  a  trip  up  Smith  Hive r  as  far  as  the  Oregon  line.  Mo^t  of  the 
pines  were  on  the  high  ridges  on  both  sides  of  the  river.  Just  east 
of  Gasquet,  is  a  reproduction  of  sugar  pines,  12  to  15  years  of  age, 
covering  several  acres.  E.  sanguineum  is  in  the  nearby  vicinity  but 
no  E.  bracteosum  was  found.  This  area  deserves  a  more  thorough  study. 
Some  planted  5- needled  pines  were  set  out  near  High  Dome,  in  the 
northern  part  of  the  county  in  1915  or  1916.  Information  obtained 
this  year  indicates  that  a  large  proportion  had  been  killed  by  fire. 

This  planting  should  be  investigated  in  1930. 

The  scouting  was  continued  into  southwestern  Oregon,  where 
infection  was  found  in  Curry  County,  a  detailed  report  of  which  will  be 
found  in  the  Oregon  annual  report. 

RECGivuviMDATIONS 

Some  plans  for  the  future  have  been  hinted  at  if  not  actually 
suggested  in  the  foregoing  report.  The  black  currant  eradication 
should  be  finished  in  1930.  At  the  end  of  the  year  this  project  should 
have  reached  the  point  where  the  state  can  be  said  to  be  completed. 

It  may  take  the  services  of  one  scout  beside  the  State  Leader  to 
accomplish  this. 

An  intensive  survey  with  the  purpose  of  locating  infections 
should  be  undertaken  in  the  northern  part  of  California,  extending  from 
Del  Norte  County  across  northern  Sisxiyou  County  and  possibly  Modoc 
County.  Considerable  time  should  be  spent  in  the  Smith  Eiver  drainage 
in  Del  Norte  County.  Four  men  should  be  employed  on  this  project. 

Extensive  scouting  should  be  done  throughout  the  state, 
especially  in  the  sugar  pine  regions.  A  suggestion  has  been  made  that 
a  careful  study  should  be  made  where  pinyon  rust  is  encountered— the 
thought  in  mind  that  the  blister  rust  might  be  found  interrelated. 

This  is  worthy  of  consideration. 

The  time  is  approaching  when  the  sanitation  of  forestry 
nurseries  should  be  considered.  There  are  several  in  the  state  owned 
by  the  Forest  Service  and  private  timber  interests.  The  protection  of 
certain  experimental  plots  of  the  Forest  Service  should  be  given 
consideration,  especially  in  the  5- needled  pine  regions. 

It  goes  without  saying  that  the  chemical  investigations 
should  be  continued  as  well  as  the  ecological  work.  Some  re- eradication 
should  be  done.  This  is  being  tentatively  planned  by  the  Spokane  office. 
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The  educational  work  should  not  be  curtailed  because  of  the 
completion  of  the  black  currant  eradication.  It  only  needs  to  take  a 
different  aspect  confo raring  to  the  other  projects  now  under  wa j  or 
those  contemplated  for  the  future. 

The  good  will  and  cooperation  of  the  various  agencies  should 
be  continued.  This  report  would  not  be  complete  without  an  expression 
of  appreciation  to  them  for  the  help  given  in  1929, 
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RIBES  ECOLOGY  OH  TEE  STANISLAUS  NATIONAL  FONLSI,  CALIFORNIA, 

1  £29 
By 

Frank  A-  Patty, 

Junior  pathologist. 

INTRODUCTION 

The  ecological  studies  were  inaugurated  in  the  sugar-pine 
region  of  California  on  the  Stanislaus  National  Forest  in  1928  and  were 
continued  during  the  summer  of  1929  on  this  forest  to  obtain  additional 
data  and  information  on  Ribes  conditions  as  they  exist  in  that  region. 

This  forest  was  selected  because  it  contained  a  large  area  of 
consecutively  cut-over  lands  as  well  as  large  stands  of  virgin  timber 
where  studies  could  be  made.  More  recently  fairly  large  areas  have 
been  cut  over  under  the  supervision  of  the  United  States  Forest 
Service  while  adjacent  areas  have  been  completely  denuded  of  all  vegetation 
by  private  operators.  This  variety  of  existing  conditions  presented  an 
excellent  opportunity  to  make  some  interesting  studies  concerning  Ribes 
regeneration, • 

The  following  quotation  which  was  taken  from  a  recent  U.  S. 

Forest  Service  pamphlet  concerning  this  forest  will  give  an  idea  of  the 
importance  of  the  Stanislaus  National  Forest.  ” A§  a  timber  producer  the 
Stanislaus  is  one  of  the  most  important  national  forests  in  California. 

The  estimated  stand  on  Government  land  is  9;,  million  bo  rd  feet. 

During  1927  more  than  67  million  board  feet  were  cut,  which  brought 
a  revenue  to  the  U»  S*  Treasury  of  over  $231,859.00”,  Besides  the 
Government  lands,  there  are  even  larger  holdings  of  privately-owned  lands 
within,  the  National  Forest  boundaries.  It  would  probably  be  a  con¬ 
servative  estimate  to  say  that  the  holdings  of  the  private  companies 
amounted  to  20  billion  board  feet  on  this  forest.  At  the  present 
rate  of  cutting,  many  thousands  of  acres  of  forest  land  will  be  opened 
up  by  cutting,  operations.  After  a  stand  of  mature  sugar  pine  has  been 
opened  up  by  cutting  Operations,  the  proper  conditions  apparently  are 
created  for  the  germination  and  establishment  of  a  substantial  Ribes 
flora  on  a  large  part  of  the  area.  These  Ribes  populations,  through  the 
agency  of  blister  rust,  will  be  a  menace  to  seed  trees  and  any  seedlings 
of  sugar  pine  which  are  later  established. 

The  Stanislaus  National  Forest  is  located  almost  due  east  of 
San  Francisco  in  about  the  central  part  of  the  Sierra  Nevada  range  of 
mountains.  Hence,  ecological  conditions  may  be  considered  as  representa¬ 
tive  of  the  middle  Sierran  Range,  Forests  200  miles  north  or  200  miles 
south  of  this  forest  probably  will  represent  ecological  conditions  wnich 
are  somewhat  different  than  those  of  the  Stanislaus.  This  forest 
contains  the  entire  headwaters  of  the  Stanislaus  River,  half  of  that  of 
the  Mokelumne  and  Tuolumne  Rivers  and  a  small  part  of  that  of  the  Merced 
River.  The  importance  of  the  forest  hover  as  a  watershed  cannot  be  over- 
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emphasized  because  tnese  rivers  supply  water  for  power,  irrigation 
and  human  consumption  in  the  valleys  and  cities  of  California. 

The  region  of  commercial  sugar  pine  is  found  in  a  belt  along 
the  western  slope  of  the  Sierra  Nevada  Mountains  in  the  Transitional 
Life  Zone,  and  for  conditions  on  this  forest  the  altitudinal  range 
of  the  sugar  pine  is  between  3,000  and  6,500  feet  in  association  with 
yellow  pine,  white  fir,  incense  cedar  and  a  small  amount  of  Douglas 
fir.  It  is  also  found  in  the  Canadian  Life  Zone  from  6,500  to  7,500 
feet  (approximately)  in  association  with  Jeffrey  pine  and  red  fir. 

However,  at  present  this  region  is  not  considered  as  one  of  much 
commercial  importance  by  the  logging  companies  because  of  the 
difficulties  in  logging  and  the  fact  that  red  fir,  which  often  con¬ 
stitutes  most  of  the  stand,  is  considered  an  inferior  species.  It  is 
in  this  Life  Zone  that  Ribes  may  be  found  in  abundance  growing  in  the 
mature  stands  of  timber,  especially  along  the  smaller  streams  or  where 
the  moisture  table  is  close  to  the  surface  for  a  greater  part  of  the 
growing  season.  Ribes  cereum,  R.  roezli ,  R.  nevadense  and  R.  vi scosissimum 
are  the  species  which  grow  in  such  profusion  in  the  Canadian  Life  Zone. 

When  infection  is  well  established' in:  this  region,  these  dense  concen¬ 
trations  will  probably  aid  "a  great  deal  in  the  intensification  of  the 
disease  in  the  lower  altitudes. 

In  the  Transitional  Life  Zone  or  the  present  commercial  belt 
of  coniferous  trees,  sugar  pine  is  found  in  association  mainly  with 
three  other  species.  Generally  speaking  the  sugar  pine  is  found  in 
association  with  white  fir  on  the  north  and  east  exposures  and  with 
yellow  pine  and  incense  cedar  on  the  warmer  west  and  south  exposures. 

A  few  groves  of  Big  trees  (Sequoia  gigantea)  may  be  found  on  this 
forest  but  they  are  only  important  from  a  botanical  and  scenic  stand¬ 
point.  Seemingly  the  Big  trees  occupy  the  optimum  site  for  sugar  pine 
on  this  forest  because  a  good  stand  of  large  sugar  pine  is  usually 
found  in  association  with  a  grove  of  Big  trees.  Due  to  the  enormous 
size  of  the  Big  trees,  the  presence  and  size  of  the  sugar  pines  are 
seldom  appreciated  by  anyone  but  a  trained  forester. 

After  a  cutting,  there  is  usually  an  appearance  of  an  abundance 
of  woody  shrubs  including  Ribes.  Some  of  the  most  important  of  these 
are  the  snow  bush,  the  deer  bush,  wild  rose,  manzanita,  bush  chinquapin, 
the  snowberry,  bear  clover,  and  Ribes.  The  bear  clover  frequently 
covers  entire  slopes  in  a  very  dense  growth  almost  to  the  total  exclu¬ 
sion  of  Ribes.  Its  creeping  root  stocks  and  thick  resinous  leaves  make 
it  quite  resistant  to  drought.  Bear  clover  is  resistant  to  killing 
by  fires,  sprouting  vigorously  the  year  following  a  ground  fire.  A 
group  of  these  plants,  was  burned  on  May  20  and  produced  shoots  10  inches 
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long  by  September  15  the  same  year  on  a  fairly  dry  site  where  Ribes 
were  present.  In  places  where  the  duff  and  brush  are  heavy  enough  to  :ro- 
duce  a  hot  burn,  the  root  stocks  of  the  bear  clover  are  killed  out  and 
then  the  Ribes  are  able  to  establish  themselves  with  the  bear  clover 
which  must  also  come  from  seed.  There  is  another  plant  on  this 
forest  which  may  be  considered  as  somewhat  detrimental  to  Ribes  growth 
and  this  is  the  bush  chinquapin.  The  dense  foliage  and  the  root 
growth  of  this  species  soon  kills  out  most  of  its  associates  and  as  a 
result  a  few  plants  are  found  in  association  with  it.  Ribe®  are  almost 
never  found  in  association  with  this  bush.  The  bush  chinquapin  is  not 
found  in  such  extensive  areas  as  the  bear  clover  so  that  it  is  not  of 
much  importance  in  the  suppression  of  Ribes  plants  by  natural  or  biolo¬ 
gical  means.  The  two  species  with  which  Ribes  are  so  often  found  in 
association  are  the  snow  bush  and  the  manzanita.  There  is  a 
temptation  to  call  these  two  plants  14 the  nursemaids  of  Ribes”  because 
they  are  found  so  frequently  growing  with  Ribes.  The  low  spreading  habit 
of  the  snow  bush  apparently  creates  an  ideal  situation  for  the  germination 
and  growth  of  R*  roezli ,  or  perhaps  it  is  under  the  spreading  limbs  of 
this  species  that  the  chipmunk  hides  to  eat  Ribes  fruits.  In  doing  so 
he  drops  a  few  seeds.  The  manzanita  with  its  thick  leathery  leaves 
whose  margins  are  often  perpendicular  to  the  ground  allows  enough  sun¬ 
light  to  reach  the  soil  for  the  germination  of  Ribes  seeds  and  their 
subsequent  growth. 

In  general  it  is  correct  to  state  that  wherever  a  stand  of 
virgin  timber  is  opened  up  by  fire,  the  brush  will  come  in  to  form  a 
fairly  dense  stand,  especially  on  the  moist  slopes.  On  the  drier  slopes 
there  are  many  natural  openings  which  are  not  completely  filled  in  with 
brush  but  are  more  often  bare  or  covered  with  the  low-growing  mats  of  bear 
clover. 

PURPOSE 

In  general  the  purpose  of  the  Ribes  ecology  project  is  to  study 
the  factors  which  control  the  germination,  growth,  dissemination  and  dis¬ 
tribution  of  Ribes  in  the  sugar-pine  regions  of  California.  With  a 
knowledge  of  these  factors,  it  may  be  possible  to  regulate  one  or  more 
of  them  in  order  to  aid  in  the  suppression  of  Ribes  in  a  stand  of  sugar 
pine  by  natural  means.  In  places  where  suppression  is  dependent  upon 
the  removal  of  Ribes,  these  factors  should  be  helpful  in  carrying  out 
this  work. 

LOCATION  AND  DESCRIPTION  0?  AREAS 

All  of  the  work  for  the  ecology  project  was  performed  on  four 
major  areas  on  the  Stanislaus  national  Forest.  The  studies  were  conducted 
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on  these  areas  in  order  that  average  conditions  over  the  forest  might 
he  obtained.  Large  rivers  or  high  ridges  act  as  natural  boundaries  which 
separate  the  areas.  Most  of  the  cutting  has  been  done  on  the  south  half 
of  the  forest,  south  of  the  middle  fork  of  the  Stanislaus  Eiver.  The 
north  half  of  the  forest  represents  a  large  area  of  virgin  timber  which 
will  be  cut  in  tne  future. 

A.  The  Strawberry  Area. 

The  Strawberry  area  represents  a  large  region  which  has  been 
cut  over  under  the  supervision  of  the  U.  S.  Forest  Service  during  the 
last  ten  years*  In  addition  there  was  left  in  this  region  a  fair 
stand  of  virgin  timber  which  was  available  for  study.  This  area  was 
also  the  scene  of  the  hand  eradication  work  in  1926  and  1927,  and  part 
of  the  experimental  chemical  eradication  in  1927,  1928  and  1929. 

Several  large  permanent  (ilots  of  the  U.  S.  Forest  Service  were  also 
available  for  Eibes  regeneration  studies.  Because  of  the  central  loca¬ 
tion  and  accessibility,  most  of  the  permanent  plots  have  been  established 
here. 

B.  The  Eosasco  Area. 

This  area  was  substituted  for  the  Mather  area  in  1929  because 
the  latter  was  found  to  be  very  poorly  stocked  with  sugar  pine.  Eosasco 
is  reached  by  the  narrow  gauge  railroad  of  the  largest  logging  company 
Operating  on  this  forest.  It  is  about  fifty  miles  from  Tuolumne, 
California  to  the  present  scene  of  operations  of  the  company,  practically 
all  of  the  land  is  privately  owned  and  will  be  clear-cut.  At  present 
only  the  sugar  pine  and  the  yellow  pine  are  cut.  The  white  fir,  incense 
cedar  and  Douglas  fir  are  left  standing  or  are  knocked  down  in  taking 
out  the  pine  logs.  The  rolling  hills  are  cut  up  by  precipitous  canyons 
of  large  and  small  streams*  Many  of  the  slopes  of  the  canyons  are  so 
steep  that  they  have  not  been  logged,  and  the  original  stand  remains 
surrounded  by  cut-over  areas. 

C*  The  Hazel  Green  Area. 

This  is  another  area  in  which  most  of  the  land  is  in  the  hands 
of  logging  companies.  Hence,  the  residual  stand  of  timber  is  almost 
negligible  after  logging.  It  is  in  this  region  that  some  of  the  best 
stocked  stands  of  sugar  pine  may  still  be  found.  Yosemite  .National  park 
borders  it  on  the  east  and  the  Merced  Eiver  on  the  south* 

D.  The  Dorrington  Area. 

The  region  about  Dorrington  is  still  a  virgin  stand  of  timber 
where  poorly  and  well- stocked  stands  of  sugar  pine  may  be  found.  In  1928 
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the  hand  eradication  forces  performed  their  work  here.  A  few  studies 
were  conducted  to  note  the  effect  of  the  removal  of  Ribes  in  a  virgin 
stand  of  timber.  The  Dorrington  area  is  north  of  the  North  Fork  of  the 
Stanislaus  River  snd  on  the  northern  end  of  the  forest, 

METHODS  USED  IN  MAKING-  STUDIES 

The  studies  conducted  during  the  field  season  of  1929  can  be 
roughly  divided  into  three  groups:  (1)  permanent  plots,  (2)  temporary 
plots  or  strip  transects,  (3)  miscellaneous  studies  and  observations* 

A*  The  Strip  Transect  Studies. 

The  strip  transect  study  was  used  this  year  instead  of  the 
temporary  milacre-plot  studies  because  it  permitted  the  sampling  of 
20  times  as  much  acreage  in  about  the  same  period  of  time*. 

The  purposes  of  this  study  were  to  determine  how  soon  Ribes 

appear  after  a  disturbance  by  logging,  how  long '‘they  continue  to  appear," 
and  to  note  the  factors  which  influence  their  regeneration, 

1*  Methods  and  areas  selected.  This  study  was  conducted  on  all  of 

the  regions  where  cutting  had  been  done  -  Hazel  Green,  ..Rosaspo  and  .  • 

Straivberry,  Strips  were  run  on  a  compass  line  through  the  cut-over 
and  virgin  areas,  using  a  2-chain  topographic  tape  with  a  trailer. 

At  intervals  of  2  chains  a  transect  2  chains  long  and  13*2  feet  wide 
was  established.  For  convenience  the  transect  was  divided  into  two 
stations  each  of  which  was  One  chain  long  and  13,2  feet  wide.  In  other 
words  a  plot  2  chains  long  and  13.2  feet  wide  was  established  along 
a  compass  line  and  data  were  taken  for  every  other  transect.  The  area 
of  the  plot  represents  40  milacres  or  one- twenty-fifth  of  an  acre.  The 
transect  strips  were  run  at  forty-chain  intervals  through  a  section  so 
that  a  fairly  representative  area  could  be  covered.  It  was  necessary- 
in  many  cases  to  run  the  strips  at  right  angles  to  the  streams  to 
gain  infoimation  on  the  conditions  more  comparable  to  the  area.  All 
of  the  Ribes  in  the  transect  were  checked  and  recorded  on  the  standard 
forms*  This  method  of  sampling  the  Ribes  conditions  of  an  area  proved 
to  be  rapid.  Checks  which  were  made  indicated  that  it  was  quite 
efficient  and  satisfactory  for  making  gross  studies  of  cut-over  areas* 

B>  Permanent  plots. 

The  peimaaent  plots  which  were  established  in  the  past  summer 
are  based  on  the  ones  which  have  been  used  in  north  Idaho  to  study  Ribes 
conditions.  Liberal  modifications  were  necessary  to  suit  the  conditions 

of  California.  It  has  been  necessary  in  most  cases  to  protect  tLe  plots 
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W.  854  Donkey  logging  on  private  lands.  No  attempt  is  made  to  save 

young  or  immature  trees. 


W.855  Checking  the  Kibes  on  the  Cow  Creek  plot.  Note  the  dense  brash 
cover. 
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with  barbed  wire  fences  because  the  forest  land  is  grazed  and  browsed 
heavily  by  cattle  and  horses. 

In  general,  the  reason  for  making  plot  studies  is  to 
attempt  to  correlate  some  of  the  factors  which  control  or  influence 
the  germination  of  Ribes  seed.  With  this  sort  of  an  arrangement  it 
is  possible  to  control  certain  factors  to  a  fair  degree,  for  example, 
a  definite  amount  of  shade  can  be  given  to  a  certain  group  of  plots 
under  given  conditions  and-  by  means  of  checks  the  importance  of  shade 
can  be  determined*  Each  group  of  plots  will  be  taken  up  separately 
and  the'  purpose  of  each  will  be  explained  more  in  detail. 

C»  Miscellaneous  Studies  and  Observations 

1.  Survival-plot  studies. 

a.  purpose  of  study.  This  study  was  begun  for  trie  purpose  of 
following  through  a  group  of  seedlings,  from  year  to  year  to  note  the 
number  that  survive  and  at  what  age  the  majority  of  them  begin  to  bear 
fruit,.  The  effect  of  removing  seedlings  and  the  subsequent  disturbing 
of  thb  ground  each  year  will  also  be  noted. 

b.  Methods  used.  An  area  containing  six  milacre  plots  was 
fenced  to  prevent  trampling  by  stock.  Pour  of  the  plots  were  mapped  and 
the  location  of  each  seedling  was  determined.  On  the  other  two  plots 
the  seedlings  were  removed  and  the  ground  was  stirred  with  a  rsure  to  a 
depth  of  about  three  or  four  inches.  It  is  planned  to  record  the  number 
of  seedlings  that  appear  on  these  two  plots  each  fall  and  then  stir  the 
soil.  On  the  four  plots  which  were  not  disturbed  the  following  points 
will  be  studied:  (1)  the  number  of  new  seedlings  that  appear,  (2)  the 
increase  of  live  stem,  (3)  the  survival  of  the  bushes,-  and  (4)  the 

year  at  which  most  of  the  bushes  begin  to  fruit.  The  site  occupied 
by  this  group  of  plots  is  an  excellent  one  for  R»  rpezli  because  each 
plot  averages  about  seventy-five  seedlings  per  plot.  Germination  was 
started  during  the  summer  of  1928*  Many  veteran  bushes  near  by  survived 
the  logging  operations  which  were  completed  in  1926. 

c.  Results  obtained.  No  results  will  be  noted  until  next  year 
because  this  plot  was  established  in  the  fall  of  1929;. 

THV  GO  CREEK  PLOT 


A.  Purpose  of  Study 

This  atudy  was  begun  in  1928  to  note  the  number  of  Ribes  that 
come  back  after  an  area  has  been  cut  over  and  to  follow  through  these 
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"bushes  from  year  to  year  to  determine  when  they  show  signs  of  being 
shaded  out;  to  determine  what  species  of  brush  or  trees  are  instrumental 

in  shading  out  these  fiibes, 

B»  Methods  Used. 

An  area  of  ten  acres  at  Cow  Creek  which  was  cut  in  1923  and 
fenced  in  1S27  was  selected  as  the  best  place  to  carry  on  this  experiment, 
She  fencing  will  eliminate  damages  by  stock  and  tourists  frequenting 
this  region.  All  of  the  bushes  were  located  in  1928  and  their  ages 
determined.  Each  bush  was  staked  with  a  two-foot  stake  to  make  re¬ 
checking  easy  the  following  years.  Ceanothus,  bear  clover  and  other 
forms  of  brush  may  be  found  covering  about  three-fourths  of  this  entire 
plot;  consequently  within  a  few  years  shading  out  and  root  competition 
should  be  showing  their  effects  on  the  growth  of  the  Eibes  plants. 

During  the  summer  of  1929  the  bushes  were  rechecked  again  and  a  number 
of  new  bushes  were  recorded  as  well  as  a  number  of  old  ones  which  had 
been  missed  the  year  before  while  checking.  Due  to  the  heavy  brush 
cover  it  is  not  surprising  that  a  number  of  bushes  were  missed  on  the 
first  check* 

C.  Results  Obtained- 

Table  No.  1  shows  the  results  thus  far  obtained  from  this  study. 
It  is  interesting  to  note  that  no  bushes  germinated  and  survived  in 
1923  and  1924  while  in  1925  twenty- two  new  bushes  were  established. 

The  year  of  1926  shows  the  biggest  increase  and  the  subsequent  three 
years  a  steady  decline  up  to  1929.  All  of  the  seedlings  which  were 
checked  in  1929  were  found  in  the  immediate  vicinity  of  old  bushes  or 
near  the  base  of  stumps*  During  the  7-year  period  from  1923  to  1929 
there  has  been  an  increase  from  2.6  bushes  per  acre  to  14,6  bushes  per 
acre,  or  an  increase  of  485^.  Three  of  the  bushes  which  were  established 
in  1926  were  found  dead  apparently  from  too  much  competition  by  other 
species  of  brush,  chiefly  bear  clover. 
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;  TABLE  MO.  I. 

FREQMCT  DISTRIBUTION  OF  RIBES  BY  SPECIES  ON  COW  CRM 

7  EXP  ERIMfSiI  AREA- 


Year  of  G-ermin- 
at ion  end  Age 
Class  of  Hi  be  s 

;  R. 

roezii 

R*  cereura  R.  • 
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1 - r 
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39 

. . 
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28 
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|  1 
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. . .  .  _j  | 
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1-year  old 

15 

l 

1.6  1 

seedlings 
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15. 

i 

Surface 

Tie-  !  I 
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i  .i  "fj 

1.5  I 

i  Total 

. -12  | 

i 

:  i3i 

j 

2 

r  "f"i 

1  ! 

14.6 

.gEBMINAyiOH  STUDY  HUMB-R  ONE 


j  1"  Deep 

Duff 

A#  'Purpose  of  Stiidy. 

Me-  !“  I . .  [ - I  . ! 

,  rbed  This  s^'Ujt^r  was  begun  to  note  the  effect  of  the  depth  of  planting, 
types  of  soil  disturbance,  shading  and  rodents  on  {the  germination  of 
seeds  of  R.  roezii . 

B.  Methods  Used. 


ita  area  was  fenced  containing  twelve  plots  each  of  which  was 
9.3  feet  square  or  two  mil  acres  in  area.  One  tier  of  four  plots  was 
sc^^iec.  with  fly  screen  and  shaded;  a  second  tier  was  screened  and  the 
third  tier  was  left  unprotected.  The  plots  in  row  1  had  the  duff  removed 
and  the- spil  cultivated  to  a  depth  of  four  inches.  In  row  2  the  soil 
and  the1  diffu  were  spaded  under  and  the  ground  was  cultivated  to  a  depth 
of  four  inches.  In  row  3  the  plots  were  not  disturbed  and  in  row  4 
the  duff- was  removed  and -the  soil  was  left  undisturbed.  Each  plot  was 

divided  into  four  Quadrants  and  in  each  ouadr ant  fruits  of  R.  roezii  were 
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planted  as  follows:  on  the  surface  of  the  soil,  one- half  inch  deep, 
one  inch  deep  and  two  inches  below  the  surface  of  the  soil. 

Results  Obtained- 

Two  inspections  of  the  plots  after  planting  showed  that  22 
per  cent  of  the  fruits  had  been  eaten  in  the  unprotected  strip.,.  Many 
of  the  fruits  which  had  been  planted  two  inches  below  the  surface  of 
the  soil  had  been  dug  up  and  the  seed  had  been  eaten.  In  almost  every 
case  it  was  possible  to  find  the  empty  hull  of  the  Ribes  fruit  near  by, 

GERMINATION  PLOT  STUDY  SOMBER  T'.O 


A.  Purpose  of  Study. 

This  permanent  plot  was  established  to  study  the  viability  of 
the  seeds  for  three  different  years;  the  effect  of  various  soil  dis¬ 
turbances;  rodents;  and  the  effect  of  shading  on  the  gemination  of  the 
seeds  of  R.  roezli . 

B.  Methods  Used. 

This  plot  was  prepared  similar  to  plot  number  one  but  the 
depth  of  planting  was  made  uniform  for  the  entire  group.  One  quadrant 
in  each  plot  was  planted  to  seeds  collected  in  1927,  one  to  seeds 
collected  in  1928,  one  to  seeds  collected  in  1929  and  the  fourth  quadrant 
was  left  as  a  check*  The  location  of  this  plot  is  a  favorable  one  for 
Ri be s  germination  as  evidenced  by  the  many  seedlings  which  were  growing 
in  close  proximity. 

C.  Results  Obtained- 

Again  the  rodents  were  found  digging  up  the  planted  fruits 
and  eating  the  seeds.  No  check  was  made  on  the  number  of  fruits  eaten. 
However,  it  is  believed  that  a  greater  percentage  were  taken  from  this 
plot  than  from  study  plot  number  one.  It  was  noted  that  a  number  of 
fruits  from  the  protected  strips  had  been  eaten,  but  this  number  was 
rather  small. 


GERMINATION  PLOT  STUDIES  NUMBERS  TERES  AND  50UR 

A.  Purpose  of  Studies. 

These  plots  which  are  similar  to  plots  number  one  and  two 
are  placed  on  north  and  east  exposures  where  apparently  there  is  plenty 
of  moisture  available  throughout  the  year.  They  were  made  for  the  purpose 
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Row  1  Row  2 

C ♦  Sesults  Obtained. 

The  rodents  were  digging  up  the  dried  fruits  and  eating  the 
seeds  on  the  unprotected  atrip.  It  seems  thht  after  seeds  have  been 
planted  for  a  period  <?f  about  two  weeks  they  are  no  longer  molested  by 
animals.  This  point  was  borne  out  for  all  the  plots  which  have  been 
mentioned  so  far*  j 


MOISTURE  GERMINATION  STUDY  PLOT 


A*  purpose  of  Study. 

On  some  of  the  dry  sites  Ribes  are  not  found  in  abundance. 

Fori  the  purpose  of  this  study  the  following  hypothesis  has  been  assumed: 
Ribes  seeds  may  be  present  in  the  soil,  but  many  of  them  fail  to 
germinate  and  survive  on  account  of  the  extreme  dryness  during  most 
of  ^he  summer.  To  determine  the  validity  of  this  hypothesis,  this 
stiidy  has  been  started  on  a  dry  exposure  wheie  no  Ribes  are  present 
within  a  radius  of- four  chains-. 

ATI  WFf  Hemovea  am  around  Sroum  Spaded  Witsout  Re-  This  Verticaj  Ro~  of  plots 

Spaded  in  This  Vertical  Row  moving  Duff  la  This  Undisturbed 

B.  Methods  of  Study. 


A  set  of  twelve  plots,  each  with  an  area  of  two  mila,cres, 
was  fenced.  In  row  number  1  all  of  the  duff  was  removed  from  the  plots, 
and  the  ground  was  spaded  to  a  depth  of  four  or  five  incnes.  In  row 
number  2.  the  soil  and  duff  were  spaded*  Row  number  3  was  left  as  a 
check  row  with  only- the  trees  and  large  pieces  of  debris  being  removed. 
The  set  of  plots  is  on  k  gentle  south  slope,  and  the  two  upper  plots 
ich  row  were  selected  as  the  dry  plots.  A  space  ten  feet  wide 
was  left  between  the  upper  plots  in  the  three  rows  and  the  lower  ones. 

A  trench  was  dug  through  the  space,  and  water  from  a  near-by  spring 
turned  into  it,  giving  the  lower  set  of  plots  plenty  of  moisture. 

Fruits  of  R.  roezli  were  planted  under  four  conical  wire  screens  on 
each  plot.  It  is  probable  that  these  screens  will  afford  a  greater 
amount  of  protection  from  the  rodents  than  the  screened  plots  which 
were  constructed  on  plots  number  one  to  four.  This  type  of  construction 
also  has ' the  advantage  of  being  much  cheaper  then  the  other  and  takes 
much  less  time  to  establish.  However,  it  is  possible  to  use  many  more 
plantings  with  former  plots* 


C.  Results  Obtained. 


Examinations  of  the  soil  during  the  latter  part  of  the  summer 
showed  that  the  lower  set  of  plots  was  receiving  sufficient  moisture 
to  make  the  soil  fairly  moist.  This  study  was  not  started  until  after 
the  middle  of  August.  Consequently,  no  germinations  were  expected  in 
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1929.  The  soil  was  powder  dr/  to  a  depth  of  about  four  feet  in  early 
August  on  the  plots  which  were  not  irrigated. 

RISES  GERMINATION  STUDY  BY  EXPOSURE  A5TV.H  LOGO ING 
A.  purpose  of  Study. 

This  study  was  begun  in  1926  to  determine  whether  there 
were  any  differences  in  the  germination  of  hides  over  a  period  of  years 
on  the  north,  south,  east  and  west  exposures  following  logging. 

3.  Methods  Used. 

The  plots  were  laid  cut  on  north,  -south,  east  and  west 
exposures  in  1928  and  recbecked  again  during  1929#  Four  plots  were 
placed  at  equal  distances  from  streams  for  each  exposure,  making  a 
total  of  sixteen  plots  in  all.  The  first  set  of  plots  for  each 
exposure  was  established  approximately  six  chains  from  a  stream;  the 
second  set  an  additional  six  chains;  the  third  six  chains  more;  and 
t. he  last  set  another  six  chains,  making  the  final  set  twenty-four 
chains  from  the  stream.  This  method  was  used  to  awoid  having  all  the 
plots  for  one  exposure  on  a  contour  instead  of  being  at  right  angles  to 
the  stream.  Hence,  fairly  comparable  conditions  were  probably  secured 
with  respect  to  moisture  on  each  slope. 

C.  Results  Obtained. 

From  the.  table  there  appears  to  be  a  fair  germination  of  Ribes 
on  the  north  and  east  exposures  for  a  period  of  five  years  after  a 
cutting.  On  the  other  hand,  germination  seems  to  be  on  a.  decline  for 
the  other  two  exposures  at  the  end  of  the  five-year  period.  Further 
analysis  of  this  table  shows  that  there  was  no  gemination  during  the 
first  year  of  logging — at  least  there  was  no  survival. 
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RIBES  GERMINATION  BY  EXPOSURE  FQ LIQMG  LOGGING- 


:  ~ 

Expo  sure 

Numbe  r 
present 
Before 
Logging 

1 

Number  of  Ribes  Per  Acre 
Germinatir  Each  Year 

(Total  "1 
Ribes 

jPer  Acre  5 
(for  5  j 

1  Years 

1925 i 1926 

1927 

(1928 

(1929 

North 

6 

19 

87 

88 

96 

290 

East 

2 

2Gj 

!  23 

40 

24 

107 

.West 

4 

! 

1  |  16 

25 

|  5 

47  j 

South 

1 

! 

f  i 

4  [  10  | 

7 

3 

L.  24  l 

(Total  Ribes  per  acre 

| germinating . each  year ' 

0 

44  ( 136 

160  j 

128 1 

_ 

Note:  The  area  on  which  this  study  was  made  was  cut  in  1925. 


ROOT  AND  CROWN  STUDIES  OF  R.  RQBZII 

A.  Purpose  of  Study. 

This  study  was  started  to  determine  the  regeneration  of  R. 
roesli  caused  by  (1)  the  removal  of  the  crown ,  and  (2)  leaving  the  crown 
in  the  ground.  Another  purpose  of  this  plot  was  to  make  a  study  of  the 
seedlings  that  come  in  after  a  bush  has  been  removed. 

B.  IA ethods  Used- 

Four  bushes  which  were  grouped  together  were  treated  in  the 
following  manner:  (1)  the  branches  were  cut  off  and  the  crown  left 
exposed;  (2)  the  branches  were  cut  off  and  the  crown  was  covered  with 
four  inches  of  soil;  (3)  the  branches  and  crown  were  cut  off  and  roots 
left  exposed;  (4)  the  crown  and  branches  were  removed  and  the  remaining 
roots  were  covered  with  four  inches  of  dirt.  Notations  were  made  on  any 
seedlings  found  near  the  bushes.  All  of  the  bushes  were  old  and  were 
bearing  a  small  crop  of  fruit. 

C.  Results  Obtained 

The  plots  were  established  in  the  fall,  and  no  results  were 
obtained  to  date.  Twenty-eight  groups  of  bushes  with  four  bushes  in  each 
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group  were  treated  as  described  above.  " 'This  mad'S'  a  total  of  one  hundred 
and  twelve  plants  in  the  Btudy.  v 

I  (  J  j HH 1 

THE  NEEDLE!  REBENTIQSFfgrUDY  FOR'  fUGAR  tim 


A .  Purpose  of  Study. 


This  study  was  made1  {to  obtain  some  data  on  the  rnnaber  of  years 
sugar  pine  holds  its  needles.  The  study  was  confined  to  young  sugar 
pine  trees  ten  feet  ojr  lefes  in  height. 

B.  Methods  Used. 

The  terminal  and  three  o|  the  upper  terminal  laterals  were 
used  for  each  tree  representing  foui^pecimens  per  tree.  About  an  e  ual 
number  of  trees  for  the  four  major  Jfcjosujres  were- selected  and  needles 
counted  for  four  branches  on  each  tree. 


C.  Results  Obtained 

1  i  j  [i  's  jj  J  U  If  ;i 

From  thelse  data  it  appears  that  sugar  pine  retains  about  22  per 
cent  of  its  needles  in  the  fifth  year,  and  after  that  time  only  a  very 
small  number  remains  pn  the  branches.  Too  much  emphasis  must  not  be 
placed  on  tbi s  table  because  many  factors  such  as  suppression,  age  of 
tree,  moisture!  conditions,  and  age  of  stand  have  not  been  considered. 
Some  difference  in  the  time  the  trees  hold  their  needles  would  probably 
be  found  if  reproduction  in  a  mature  stand  and  cut-over  stand  were 


studied  separately. 
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NEEDLE  RETENTION  STUDY  FOR  SUGAR  PINE 
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Patty 


THE  INFLUENCE  OF  OLD  BUSHES  Off  SEEDLING  REPRODUCTION 


A.  purpose  of  Study- 

This  study  was  started  to  note  the  number  of  Ribes  seedlings 
that  appear  on  plots  where  bushes  were  present  and.  where  bushes  were 
absent. 

B.  Method  Used. 

plots  were  established  on  an  equal  number’ of  areas  where 
bushes  had  been  removed  and  a  definite  amount  of  soil  disturbance  had 
been  created.  Check  plots  were  laid  out  where  no  hushes  had  been 
growing  but  where  similar  soil  disturbances  had  been  caused.  In  order 
to  obtain  conditions  that  were  as  nearly  comparable  as  possible,  the 
plots  were  placed  fairly  close  together.  A  check  was  made  of  these 
plots  one  year  after  the  removal  of  the  bushes  to  ascertain  how  many 
seedlings  had  appeared* 

C.  Results  Obtained. 

T.he  following  table  shows  the  results  of  this  study  one  year 
after  the  removal  of  the  bushes.  In  all  cases  but  one  there  appears  to 
be  a  decided  influence  of  the  old  bushes  on  the  number  of  seedlings 
that  appear.  The  reason  for  plot  number  two  failing  to  produce  any 
seedlings  is  not  known  because  conditions  were  quite  favorable  for 
gemination  and  survival  of  seedlings.  The  plots  without  bushes  on 
them  were  placed  in  the  immediate  vicinity  of  the  corresponding  plots. 
For  example,  plot  number  one  was  one-half  chain  from  plot  number  1- 
plot  number  two  was  about  a  chain  from  plot  number  2- A,  etc.  It  is 
probable  that  the  plots  which  produced  only  a  very  few  bushes  per  acre 
received  seed  from  the  plots  which  produced  a  great  many  bushes  to 
the  acre.  There  is  no  doubt  a  relation  of  Ribes  reproduction  to  the 
presence  or  absence  of  old  bushes.  This  would  point  to  the  fact  that 
seed  is  probably  not  stored  in  the  soil  in  large  quantities  in  this 
region. 
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TABLE  NO-  3. 


INFLUENCE  OF.  OLD  BUSHES  ON  SEEDLING  PRODUCTION 

AFTER  BUSHES  AHE  REMOVED. 


Hi  "bos  Per  lore 


Plot 
No.  1 

Plot 
No,  2 

Plot 
No. 3 

(Plot  iPlot 

|No.  4|  No .  5, 

•  Plot  j 
iNo,  6 1 

Plots  with 
removed 

bushes 

33 

0 

25 

!  17  |  38 

I 

5  ] 

Plot 
No .  X  A 

Plot 
No.  2  A 

Plot 

No.  3A 

Plot  Plot  j 

INo.4aIno.5aI 

Plot  | 

1  No.  6 A i 

Plot  without 
bushes  ( comparabl  e  j 
soil  disturbance)  j 

0 

0 

2 

Li  J 
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RIBES  GERMINATION  STUDIES  FOLLO  TINS  LOGGING 


A.  Purpose  of  Study. 

This  work  was  begun  to  determine  how  long  after  a  cutting  it 
would  be  before  Ribes  would  begin  to  appear  and  the  number  of  years 
they  continue  to  germinate  on  logged-over  land* 

B.  Method  Used. 

The  methods  used  have  been  discussed  previously  under  the 
heading  of  "Temporary  plots”  or  "Strip  Transect  Study”* 

C«  Results  Obtained. 

The  results  which  were  obtained  from  this  study  are  found  in 
Table  No.  4.  A  summary  of  the  more  important  points  in  this  table  may 
be  listed  as  follows: 

1.  The  percentage  of  Ribes  germinating  during  the  year  of  logging 
is  very  small. 

2*  The  year  following  logging  there  is  a  fair  germination* 

3,  During  the  third  and  fourth  years  a  still  greater  increase  is 
noticeable. 

4.  Ten  and  eleven  years  following  logging  a  fair  percentage  of 
Ribes  seed  germinate  and  thus  increase  the  Ribes  flora. 
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GENERAL  STUDIES  AND  OBSERVATIONS 


A  number  of  general  studies  were  started,  and  they  will  be 

only  briefly  mentioned  in  this  re  art.  There  are  also  a  number  of 
studies  which  were  started  in  1928  but  so  far  have  not  had  sufficient 
time  to  yield  any  significant  data. 

1.  A  twenty-acre  experimental  plot  was  logged  on  a  selective  basis. 
Eighteen  years  later  all  of  the  mature  trees  were  removed.  A  minimum 
amount  of  disturbance  was  caused  to  the  ground  and  ground  cover  by  the 
last  cutting.  This  plot  is  to  be  followed  through  from  year  to  year 

to  check  the  Ribes  regeneration.  The  entire  olot  is  covered  with  a 
fair  stand  of  reproduction  sad  a.  fair  amount  of  brush.  This  is  one 
of  the  original  study  plots  Of  the  U*  S.  forest  Service,  which  has 
been  under  surveillance  for  many  years. 

2.  A  five-acre  plot  of  sugar  pine-fir  type,  was  carefully  gone 
over,  and  all  of  the  Ribes  were  removed.  An  adjacent  plot  of  five 
acres  was  laid  out  near  by,  and  the  number  of  feet  of  live  stem  and 
Ribes  were  recorded.  These  plots  are  to  be  studied  to  note  the  effects 
of  removing  Ribes  before  and  after  a  cutting  with  the  idea  in  mind  of 
determining  the  source  of  seed  which  produces  Ribes  after  logging. 

3.  Two  five-acre  plots  in  the  sugar  pine-yellow  pine  type  were 

also  established  and  treated  in  the  same  manner  as  the  plots  under  number 
two.  The  purpose  of  these  plot  studies  is  the  same  as  that  outlined  in 
study  2  above.  The  trees  on  all  of  these  plots  were  felled  about  two 
weeks  after  the  data  had  been  taken  on  them. 

4.  four  hundred  Ribes  fruits  were  planted  four  inches  apart  in 
rows.  Two  days  after  planting  an  examination  was  mads  mad  22  per  cent 
of  the  fruits  had  disappeared.  A  second  examination  five  days  later 
revealed  that  35  per  cent  of  the  total  number  had  been  eaten.  In  most 
all  cases  the  empty  hulls  of  the  fruits  were  found  near  by*  The  study 
was  interrupted  by  a  herd  of  cattle  which,  spent  the  afternoon  on  this 
study  plot* 

5.  Two  hushes  having  a  total  of  438  fruits  were  placed  near  camp 
where  observations  could  b8  made.  In  four  days  all  of  the  fruits  had 
been  eaten  or  carried  away  by  two  chipmunks. 

6.  A  box  with  ten  compartments  was  built,  screened,  and  placed  in 
the  ground.  In  each  compartment  200  fruits  of  H.  roezli  were  placed. 

The  box  was  then  covered  with  a  few  inches  of  soil  and  duff.  It  is  planned 
to  remove  200  fruits  from  one  of  the  compartments  each  year  and  test 
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them  in  the  laboratory  each  winter  by  the  method,  worked  out  at  the 

?oyce  Thompson  Institute. 


7.  During  the  latter  part  of  the  summer  many  examinations  were  made 
of  fi*  roezii  a^d  R.  nevadense  for  rusts.  At  Strawberry  it  was  possible 
to  find  Cronartium  occidentals  on  R.  roezii  wherever  the  latter  was  in 
exposed  locations.  The  infection  on  R.  roezii  was  very  heavy  in  many 
cases.  Careful  examinations  of  R*  nevadense  failed  to  show  even  a  single 
infection  on  bushes  that  were  growing  in  close  association  with  heavily 
infected  E.  roezii  bushes. 

8.  Ho  attempt  was  made  to  gtudy  the  year  at  which  Ribes  begin  to 
fruit  because  of  the  heavy  frost  which  upset  normal  fruiting  conditions. 

9.  A  recheck  of  the  burned  brush  piles  and  a  study  of  additional 
piles  gave  the  same  results  as  last  year.  The  brush  pile  burns  do  not 
have  any  marked  effect  upon  the  Eibes  stand  in  the  immediate  vicinity. 
Eibes  were  found  growing  around  the  edge  of  the  piles  but  not  in  the 
center  or  in  the  hot  part  of  the  burns.  In  no  case  was  there  any 
reproduction  of  Eibes  in  large  numbers  around  the  edges.  Usually  where 
bushes  were  found  near  the  edge  of  the  burn,  they  were  found  in  equal 
abundance  within  a  radius  of  twenty-five  to  thirty  feet  of  the  burn. 
Conversely,  where  no  bushes  were  found  near  the  edge  of  the  burn 

there  were  none  within  a  radius  of  from  twenty-five  to  thirty  feet  around 
it.  Thus,  it  is  possible  to  state  that  the  brush  pile  burns  influence 
Eibes  germination  very  little  if  any  at  all.  If  conditions  are 
favorable  for  germination,  there  will  be  Ribes  produced  as  long  as  the 
soil  disturbance  has  been  caused. 

10.  A  set  of  thirty- six  mil acre  plots  was  established  last  year. 
Various  soil  disturbances  were  applied,  and  fruits  were  planted.  (The 
detailed  description  of  this  plot  may  be  found  in  the  1928  Annual 
Report.)  Hone  of  the  planted  fruits  geminated  in  1929*  However,  two 
voiun-teers  appeared  on  one  of  the  shaded  plots.  This  plot  is  on  a 
rather  dry  exposure,  and  a  few  old  Ribes  bushes  may  be  found  three  chains 
north  of  it. 

11.  During  the  season,  new  plants  which  were  encountered  were 
collected  and  identified.  It  is  planned  to  have  a  collection  of  all 
of  the  plants  that  are  found  in  association  with  Ribes.  At  present 
there  is  no  immediate  need  for  such  a  collection  of  plants,  but  future 
plans  may  call  for  a  knowledge  of  these  plants.  This  list  now  has  the 
names  of  about  one  hundred  and  twenty  plants  in  it. 

12.  Collections  were  made  of  R.  roezU  leaves  for  further  study  on 
the  leaf- area  and  live-stem  ratios.  HO  collections  have  been  made  of  the 
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other  species  for  it  does  not  seem  that  these  species  will  be  of  major 
importance  except  JR.  nevadense  along  the  streams  and  on  the  moist  slopes. 

13.  Records  were  kept  of  humidity  readings  day  by  day  along  the 
rivers  and  streams.  These  records  showed  that  during  July  the  humidity 
averaged  85  per  cent  at  ?  a.m. ,  25  per  cent  at  noon  and  40  per  cent  at 
6  p.m.  These  readings  were  taken  in  the  shade  at  camp. 

14.  Observations  were  made  along  old  railroad  grades  to  ascertain 
the  frequency  of  Ribes.  It  was  found  that  wherever  conditions  were 
favorable  Ribes  were  quite  numerous  on  these  grades.  Thus  if  Ribes 
bushes  were  found  adjacent  to  the  grade  they  would  be  found  on  the  grades 
themselves.  This  was  especially  true  on  north  slopes  where  moisture 
conditions  were  apparently  ideal  for  the  gemination  and  survival  of 
bushes.  The  grades  on  the  south  exposures  showed  very  few  bushes  growing 
on  them. 

JDISCUSSIQI  AM)  COBCLUSIOSS 

It  must  be  understood  that  any  conclusions  which  may  be  drawn 
at  this  time  are  mostly  the  results  of  observation,  for  sufficient  data 
are  not  available  from  which  to  Mamie  any  definite  statements. 

The  assumption  was  made  that  R*  roe  all  bushes  which  were  grow¬ 
ing  in  mature  timber  did  not  produce  fruit  in  abundance.  The  studies 
last  year  indicated  that  this  was  not  true.  During  the  past  summer  it 
was  quite  evident  that  the  specie-s  in  question  produces  a  good  crop  of 
fruit  in  virgin  timber. 

The  heavy  frost  killed  a  majority  of  the  blossoms  on  the  R. 
roezli  before  the  fruits  had  a  chance  to  set.  At  Hazel  Green  on  some  of 
the  northern  exposures  on  the  cut-over  lands  a  few  bushes  were  found 
bearing  heavily.  As  a  whole  there  were  few  fruits  to  be  found  except  in 
the  mature  stands  or  where  the  bushes  had  been  protected  from  the  frost. 
This  meant  that  during  1929'  practically  all  of  the  bushes  producing  good 
crops  of  fruit  were  in  the  mature  timber  because  the  bushes  on  the  cut¬ 
over  land  had  been  injured  by  frost.  Even  some  of  the  shrubs,  such  as 
Ceanothus  cordul  at  us,  Arctostaphylos  patula  and  Symphoricarpos  malus  had 
their  succulent  growing  parts  killed  when  the  plants  were  not  in  protected 
places. 

The  part  that  the  rodents  play  in  the  dissemination  of  Ribes 
seed  is  still  a  matter  of  conjecture.  It  is  known  that  chipmunks 
harvest  most  of  the  fruits  and  eat  the  seeds  and  pulp.  Feeding  experi¬ 
ments  indicate  that  the  seeds  are  thoroughly  chewed  before  they  are 
ingested.  Consequently,  they  do  not  pass  through  the  animal  intact. 

In  all  probability  many  seeds  are  dropped  by  this  animal,  especially 
when  it  is  -suddenly  frightened  by  something.  A  few  fruits  are  left 
on  the  bushes  each  year.  These  dry  up  and  fall  to  the  ground.  This  is 


2  35 


•oj.i.o  lo  9-  XXiw  ss  9qs  eaacE  EsriE  01993  Eon  a90b  E-i  lol  aaxoags  isriEo 
.saqol  —  ,.xioIa  93C9bsv9c  .£  Eqeoxs  sosstfioqtai 

■id-  ^cole  yeb  ycf  yob  asaibsei  yEibxas/ri  lo  Eqaof  9*x9w  abioo^K  ,£X 

.  alrioosi  eaedT  .afia&a'xEe  ba©  sTtsvxi 
.1.  Ecao  -x  .  ."£  bn©  irooa  ia  Eceo  %#q  SS  ,  .aw.a  ?  Is  En90  isq  £8  ie^sisvs 

rfa  v .E  si  xiaxsE  a-iew  s^aifc^a-i  asarif  ,aa*q  S 

v  yxXis'x  b  io  vjacls'  aJuus  siaw  anoi ' 

snsw  axtoiEibcoo  xa*r«$9dw  E.ori /  bruroi  van  El  ..ascffcH  Io  \;,o cor- sr'i  eriE 
';;:>orii-„  i.c  axrxfT  .aerr’ig  as  ME  no  asron&acrrr  oEi;.j  ®*iew  &©cflH  alcfeiov^ 
aabsis  arid  ao  bmrol  ad  Jfc.tr/ow  ysriE  sixs/g  and  oE  Ere  os  ibs  bmoJ.  ©isw  a  art  sir  d 
STrEaiom  siat-w  oaqoXa  .!hoa  no  exrxE  yXIeiosqae  a<?w  aid!?  .aavIeansdE 
io  IsvXvnr?  .-03  eoiEianienss  ariJ  10I  Isebj?  yXEnsxsqqs  «w  anoXEibiroo 

tftofe  add  00  89Jbs33  sd!  .asrisjyri 
♦  msdE  no 


8H0I3UJ0K00'  am  MQI55U03IG. 

M  yam  rioiriw  KSOiBxrXoriQP  yes  EsriE  booEaisbor/  esf  Eac sa  El 
:  h  Ena  i  Jtll&a  10I  ^xtoiE©  vised q  Io  sEIcaei  sriE  yXEaoai  ©us  emiE  aixlE  Es 
.sEce/osc  -,;Ea  s  Eiriilab  ,\yxs  easin  oE  rfoxriw  moil  9l<feXJtsv.8.  -Eon  em 

xrcf  « 

sol.  "da  eri  »90jasbcxrd,s  ni  Eixrxt  aoxrboiq  Eon  bib  isdoiiE  oijjt&m-nt  §ni 
Ex  isamra  E«*sq  ©dE  gciana  #exn:E  Eon  esvr  a  ME  EM/  bsEfioibcx  'easy  Ea^  I 
10  qcrao  Jboos  ■»  as.ar.'i.'O’iq  coxEasj/';  ni  aoio.aqa  9ri.E  EariE  Ec9f»ivs  sExxrp  sew 

.iedmxE  exa^xv  al  Eixril 

,d  ME  co  affioa soiri  arid  lo  yXMoksxa  a,  XjsXXM  Eao'i'i  yvsari  aril1 
_o  00108  no  C89it)  I9S£  .  EA  *E©a  oE  soesrio  &  Jbcri  sEixnl  sriE  ©lolsrf  iLseo’i 
Jbncrox  ox&w  asriaxrri  v  r  3  s.fcc.el  ’xsvo-Exro  arid  ao  ssiiraoqxs  n*i©4E4ioa  eriE 
ax  i q90X8  d.aao'i  scf  oE  aE  ixri'i  ws.:  slew  sioriE  oloriw  a  3.4  .yXxvaeri  ^ci'iBdri 
.Eao^l  ME,  xaoi^:  JoeXoaE oa.:L  aa©d  JfcxM  .•©riaxrd'.  sriX  ©i-ariw  .1.0  eXycsEa  9X/E.sai  eriE 
.jog,  aaioadoiq  aariaxrd  eoE  "to  I  Is  ^XIsoiEoi-xq  629X  scXixrX*  Ex-xE  Ea^am  a.MT 
-E.ro  oaE  no  aetfsxrcf  eri E  c.  a/«ood  ‘xsd/oxE  ©%i/Eaffl  fdjt  ax  3*iqw  i.hril  to  sqoio 
e:<  rio.a.2  .arixnrfa  9rii  lo  en.oa  c©vSl  •Eao'xlt  l>9Txrt,cx  aaatf  bail  ,I>na X  ravo 
aalsra  ao  T:sa iioriqinyS  bxte  a JxrE.v q  BoXytg-sE^cEo/i  , o:rEoIxrLroo  anxiEoasaO 
boEoeEca  :  ax  Eon  ©lew  aEc  -Iq  add  asriw  JfcsXXiS  aExtq  ^alwoi§  EceXr/ooxrs  liedt 

> s&oelq 

sstfia  10  i  xEscxiise.:  fib  ariE  ai  y«Iq  aEaaboi  ariE  EariE  Ensq  ariT 

s:Eac;  a  o  EsriE  cwor Dl  si  EX  . oaaEoatrioo  lo  isEEsm  s  IIXEs  -si.  bees 
-xx  •  ■  3,i'i Ei  -  -  f  .  .a.  3.b9©8  sriE  iea  .k..  aEXxrxl  ME  xo  Eaoxi  Eaevisri 

sr.a  \ortE  sxo^ari  bow©rio  yix.!.,,r.ro'xoriE  9*143  abaaa-  adE  dedi  ©Esoibci  aEcaxn 
,  EosEci  Xeaiiice  ©riE  ri-^oiriE  aajsq  Eon  ob  yeriE  ^ylE.nsxrpaecorf  .bsEso^i 
[Xi  t.JCsxiiM©  ©.ME  yd  bsqqotb  ©xe  &i9or  v. .^a  yExIx-Jx-.loiq  lie  xtl 

.  a,l.  tbxmoia  sriE  oE  IIsTf  bee  qcr  yib  saeriT  .iB9y,  rioss  eorisxrri  9riE  no 


especially  true  of  fruits  which  have  been  mildewed  and  as  a  result 
have  become  unpalatable  for  rodent  consumption*  However,  during  the 
current  field  season,  it  was  difficult  to  find  many  ripe  berries 
because  they  were  taken  by  chipmunks  as  soon  as  they  had  ripened. 

After  logging  there  is  a  period  of  one  or  two  years  before 
Ribes  begin  to  geminate  in  large  numbers.  Then  there  is  a  period  of 
"maximua  germination11  which  continues  from  two  to  three  years  after 
which  there  is  a  rapid  decline.  Much  of  the  logging  is  done  in  the 
dry  season.  The  ground  is  torn  to  pieces  and  dried  out  by  the  skidding 
Operations,  Therefore,  it  is  not  surprising  that  gemination  is 
slight  the  first  year.  Many  of  the  stored  seeds  are  probably  deeply 
buried  and  are  not  uncovered  until  the  coming  of  the  rain  and  snow. 

It  has  been  found  that  alternate  freezing  and  thawing  of  Ribes  seeds 
under  artificial  conditions  tend  to  shorten  the  rest  period  of  the 
seed  and  to  permit  germination  in  the  laboratory,  perhaps  alternate 
freezing  and  thawing  are  essential  to  the  seeds  which  are  stored  in  the 
soil  before  gemination  can  take  place* 

There  are  many  dry  sites  where  only  a  few  Ribes  are  found  per 
acre,  probably  there  are  seeds  stored  in  the  soil,  but  moisture  condi¬ 
tions  are  not  favorable  for  gemination  and  survival  of  the  bushes. 

On  these  dry  sites  seedlings  are  usually  found  growing  in  the  shade 
of  a  rock,  a  log  or  a  bush.  A  log  in  contact  with  the  soil  offers  an 
attraction  to  the  soil  moisture  and  shade  for  the  young  plant.  This 
may  account  for  the  finding  of  so  many  bushes  growing  near  the  edge  of 
rocks  and  logs  or  even  other  species  of  bushes. 

It  is  believed  that  the  biggest  factor  controlling  Ribes  is  the 
lack  of  moisture  and  that  this  factor  may  be  closely  linked  with  soil 

texture. 


On  favorable  sites  for  Ribes  where  bushes  have  been  removed, 
many  seedlings  are  often  found  in  the  immediate  vicinity  the  year  follow¬ 
ing  the  removal.  Disturbed  areas  where  bushes  were  not  removed  failed 
to  show  any  Ribes  germination  even  on  favorable  sites.  A  few  seedlings 
have  appeared,  but  their  numbers  are  very  snail  as  compared  to  the  one 
where  bushes  are  present.  This  would  point  t©  the  fact  that  there. is  no 
large  storage  of  seed  in  the  soil  over  a  long  period.  At  present,  the 
data  are  not  at  hand  in . sufficient  numbers  to  draw  any  definite  conclu¬ 
sions  on  this  important  point. 

Ribes  seedlings  continue  to  appear  for  eight  or  ten  years  after 
an  area  has  been  cut  over*  Where  fire  has  occurred  on  a  north  exposure, 
R,  nevadense  and  R.  roezli  in  the  majority  of  cases  appear  in  great  pro¬ 
fusion.  On  the  drier  slopes  a  fire  does  not  seem  to  materially  increase 
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CONTROL  RECONNAISSANCE  OS  THE 
LASSEN  NATIONAL  FOREST,  CALIFORNIA.  1939 

By 

T.  H.  Harris 
Junior  Forester. 

PURPOSE . 

Control  reconnaissance  was  continued  in  California  during  the 
gjjmmer  of  1929  as  a  further  preliminary  step  in  the  acquisition  of  data 
necessary  to  the  development  of  the  blister-rust-control  program  in  that 
state.  Control  reconnaissance  aims  to  ascertain,  by  means  of  a  rapid  and 
systematic  survey,  the  location  and  extent  of  the  major  sugar  pine  stands, 
the  Si  bo  s  conditions  existing  therein,  and  any  other  factors  that  might 
influence  the  costs  of  insuring  such  areas  protection  agdnst  blister  rust. 

LOCATION  OF  WORK  AND  DESCRIPTION  OF  AREA 

A.  Location  and  Reason  for  Selection 

15ie  Lassen  National  Forest  at  the  northern  end  of  the  Sierra  Nevada 
in  northeastern  California  was  the  scene  of  reconnaissance  during  the  1929 
field  season.  Since  to  the  north  the  commercial  stands  of  sugar  pine 
diminish  in  importance  and  value,  and  since  reconnaissance  was  completed  in 
1928  on  the  Plumas  National  Forest  immediately  to  the  south,  it  seemed 
desirable  to  work  the  excellent  sugar  pine  stands  that  intervene  between 
these  two  areas. 

B.  General  Description 

The  sugar- pine  stands  of  the  Lassen  Forest  lie  on  the  west  slope 
of  the  Sierra  Nevada  at  elevations  ranging  from  4,000  to  6,500  feet.  A 
number  of  streams,  viz.  Leer  Creek,  Mill  Creek  and  Battle  Creek,  each 
flowing  independently  into  the  Sacramento  River,  have  cut  steep, Y-shaped 
canyons  through,  the  region.  Between  these  streams  are  plateau-like  areas 
with  a  westerly  slope  which  support  good  sugar  pine.  The  topography  south 
and  southwest  of  Mt.  Lassen  is  more  broken  and  rugged  than  the  gentler 
country  to  the  west. 

A  good  road  system  gives  access  to  the  major  sugar-pine  areas. 
Mineral,  on  the  Red  Bluff-Susanville  Highway,  was  the  base  of  supplies  for 
the  reconnaissance  camp. 

Five  species  of  Ribes  occur  throughout  the  region,.  Listed  in 
the  order  of  their  abundance  they  are i  Ribes  Roezli ,  R»  nevadense , 


238 


7^  TJ  SOgASSlAMOOKfl  IQffPKQQ 

9&EX  <,-...  '  ,  .  :;•'  ••  , 

si'll £3,  .11  .T 
.isiasiol  tfcinbx 


. 


adi  ^xiixofe  axnioSxI«C  nx  Bsimxinoc  saw  ©onaeelsxrxiooei  XoiinoQ 
bi  &b  So  xxoliiexxrpojB  exit  at  qaia  yi&almi  Leaq  i&diaal  &  a©  9Sei  So  iwumm 
S&di  'it  igoiq  loii noo-iexft-ioiaiXd-  @dt  to  ictexaqoXeveJo  ©di  oi  ytsiz aeoen 
Im©  £ iqsi  &  So  s oasxa  (xx£8ii6oa8  oi  exsxxa  soxuaea-tannoo®!  XoiinoO  .vSiaia 
»xi xq  iBgire  loj^Bai  add  So  irreix©  Biijs  colisoo  r-;snxw  oiiaaaia^a 

idgim  iadi  aioioxsS  ‘.radio  %a&  has  .xiisisrfi  snxiaxxe  saolf  ibaoo  setfiS  adi 
.isxrc  retalLd  t&nt&e.  aoitoeforq  aseia  doxra  gniuxsax  So  aiaoo  arid  eoxxexrlSai 

assxl  to  gormgoagg  sm  zhqw  io  ioitaqou 

£. .:•  cioeJte;:  toS  nosaeg  Jang  noli-soo! 

aval  biii  x*»  sr'i  So  Jbaa  xiiexfifioxs  sdi  ,i©  daeiol  lanoliaK  aaaaaj  ©xff 
'  SSGX  sdi  aclixrJb  boobs* ls*aaoo®i  'to  anaoe  ©xtd  saw  axxrxolxXaO  xrxedsxjexiJion  ni; 

§tre  So  Bbaxzta.  Xaioieasnoo  exit  xfiion  odd  oi  oortxS  .xtoasse  Mats 
SaioIqxBOO  am  ©oxinsaisanoo©!  aonia  Bos  taxrlar  Bob  eoasiioqati:  nl  deislmib 
Jb 9X0898  ii  frfixxoa  add  oi  ^XoiBiBeramx  iaaiof  XanoiiJsH  ejamoX?  adi  no  8Sei 
oeswiecf  saarsaini  isdi  eBrini a  eciq  r&^rsa  in oiXaox®  sdi  diow  oi  sXdAiiaeB 

.  8  J881 A  Owi  0  S  Sffi 

xiolicriioaeCI  Xsiene-D  .g 

©qole  isav  sdi  no  aiX  iastrof.  rr&as&d  add  So  stasis  ©niq-'iAgxre  adT 

A  ,  ie©S  002 e 3  oi  000 « i-  jhoiS  gnlaxiBi  exxoliavaXo  is  a&avsH  ansXS  sxfi  So 
xfOAs  ^JaeiO  aXiiaS  Bna  desiQ  IXiM  td99iQ  issCI  .sxv  .axnssiie  So  lacfmira 
0eqari8-Vtqs»ie  faro  avari  eia viS  oixxecsaioaS  orii  of  at  ylf  nebaeqebai  salwoXS 
zaoiB  ©aLiX-xxssiaXq  ©is  acxseiis  s  a  arid  ae@wt.6fL  *001^0%  @di  ri^ondi  ano^aso 
diooe  \d:.-  -vx^oqoi  9  r?U  » is  ala  ta^xtb  JEsoog  iioqqxra  xfoidw  eqola  ijlisiesw  a  dfiw 
in® 3  sx£i  aarfi  J&©§^xrx  J&xs©  codoirf  ©"xom  ex  neea«il  .iM  So  igewdixrOe  Baa 

« i 39w  edi  oi  ^sinxroo 


.8881©  ®nxq-ia§xrB  io^biq  edi  oi  sseooa  aevig  mts%8  Ba 01  B003  a 

ailqqxxa  So  eead  exii  eaw  c^8rdsiH  ©Xliv/iaofiS-SSxfXa  Ba£  9di  no  t  X&iealtf 

.qmeo  soxiaesxaxinoosa  edi 

nx  Beieiil  exiox§8i  adi  dxxod^ooidi  ixrsoo  asdiH  So  ssiooqs  9 Vi'S 

,88£®Jb8Tac  .£  ,  ilssog  asdig  ;eis  ^edi  sonabxinda  ixsrii  So  laBio  adi 


R.  inerme ,  R,  viscosissimam  and  R.  cereum.  While  R,  nevadense  and  R. 
inerme  are  confined  principally  to  streams  and  moist  situations,  R,  Boegli 
and  B,  vi scosissimum  are  very  generally  distributed  over  drier  situations 
as  well,  R,  viscosissisruxa  being  a  rare  species,  however,  R,  cereuxn  is 
found  at  higher  elevations,  usually  6,000  feet  and  above,  and  frequently  in 
large  patches  extending  in  some  cases  over  a  considerable  area. 

The  principal  timber  trees  indigenous  to  the  northern  Sierra 
Nevada  are:  sugar  pine  (Pirxus  lambertiana,  Douglas),  western  yellow  pine 
(£•  uOnderosa,  Lawson),  Douglas  fir  (Pseudo tsuga  taxi folia  (Poir)  Britton), 
white  fir  (Abies  concolor  (Sord.)  Parry),  and  incense  cedar  (Ifbocedrus 
decurrens ,  Torrey).  These  compose  the  stands  in  such  varying  percentages 
that  at  times  it  is  extremely  difficult  to  distinguish  the  timber  types  so 
well  defined  in  the  southern  Sierra  Nevada.  An  attempt  was  made,  however, 
to  classify  the  forest  into  the  types  hitherto  used,  namely:  sugar  pine- 
yellow  pine  mature  (SF-YP  Mat.)  and  cut-over  (SP-YP  CO.)  types,  sugar  pine- 
fir  mixed  (SP-P  Mix.)  and  cut-over  (SP-J  00 - ) »  stream  mature  (St.  Mat.), 
brush,  meadow,  and  minor  types.  Sugar  pine-yellow  nine  usually  occurs  in 
mature  stands,  while  sugar  pine-fir  occurs  in  mixed-age  classes.  Brush  type 
designates  solid  fields  of  brush  with  little  or  no  timber  cover,  and  the 
heading,  Minor  Types,  includes  miscellaneous  classifications  such  as  pure 
fir  or  pure  yellow-pine  types. 

The  principal  brush  genera  are:  Arc  to  s  taphy  1 1 o  s  (Mansanita), 

Ceano thus ,  Amelanchier ,  Castanonsis,  Corpus*  Prunus,  Quercus  and  galix. 

0.  Detailed  Location 

For  purposes  of  analysis  of  data  the  total  area  reconnaissanced  is 
divided  into  three  sub-areas  which  are  naturally  separable  from  each  other. 
Descriptions  of  these  follow. 

1*  Ihe  Deer  Creek  unit  comprises  the  plateau  country  between  Deer  Creek 
and  Mill  Greek,  bounded  on  the  southwest  by  the  lower  limit  of  sugar-pine 
growth  and  on  the  north  and  east  by  the  disappearance  of  sugar  pine  which 
roughly  coincides  with  the  route  of  the  Red  Bluff-Susanvill©  Highway.  Ex¬ 
cellent  stands  of  sugar  pine  occur  On  the  two  and  one-half  townships  which 
this  unit  includes.  Tae  northern  three-quarters  of  the  area  is  moderately 
free  from  brush. 

She  larger  part  of  the  timber  is  owned  by  the  Red  River  Lumber 
Company  and  the  firm  of  Curtis,  Collins  and  Holbrook;  the  remainder  is  in 
federal  ownership.  At  present  the  Red  River  Lumber  Company  is  logging  the 
northeastern  8dge  of  the  area. 
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2,  The  Yellow  Jacket  uni t  includes  the  sugar-pine  type  "between  Mill 
Creek  and  Battle  Creek*  It  was  cut-ovr  thirty  or  forty  years  ago  by  the 
Diamond.  Match  Company,  which  is  the  present  owner  of  the  greater  part  of  this 
■unit*  The  Forest  Service  administers  scattering  sections.  The  timber  growth 
resulting  after  logging  is  a  heterogenous  mixture  of  types  composed  of  the 
timber  species  of  all  ages  and  sizes  and  in  varying  percentages.  Brush  and 
dense  reproduction  are  prevalent;  in  some  parts  sugar-pine  reproduction  is 
good,  but  is  scattering  in  general. 

3,  The  Rock  Creek  unit  defines  the  excellent  body  of  sugar-pine  type 
lying  between  the  South  Fork  of  Battle  Creek  on  the  south,  Latour  Butte  on 
the  north*  Mt»  Lassen  on  the  east  and  the  limit  of  sugar-pine  growth  on  the 
west.  Ownership  is  divided  between  the  Diamond  Match  Company  and  several 
small  operators*  The  latter  are  cutting  the  sugar  pine  in  the  northern  part 
in  the  vicinity  of  Yiola  and  Latour  Butt®.  The  Federal  government  owns  a 
little  timber  along  the  eastern  edge  of  the  unit,  •  There  occurs  on.  Sugar 
Pine  Flat,  an  area  of  approximately  6  sections,  the  finest  body  of  mature 
sugar  pine  observed  during  the  survey* 

METHODS  OF  WORK 

A.  Field  Methods 

Control  reconnaissance  employed  the  same  field  methods  for  inten¬ 
sive  work  as  were  used  during  1927  and  1928.  Extensive  reconnaissance  was 
discontinued  because  of  its  proved  inefficiency  in  1928  under  similar  con¬ 
ditions,  a  full  explanation  of  the  intensive  method  is  to  be  found  in  the 
annual  blister-rust-control  report  for  1927  under  H Control  Reconnaissance 
on  Federal  Lands,  Calif omiai'  *  Briefly,  the  basis  for  the  work  is  the  one- 
man  crew  working  half  a  section  a  day  using  the  strip  method  with  sample 
plots,  and  the  system  of  public  land  surveys. 

A  project  leader,  five  assistants,  and  a  cook  composed  the  field 

personnel . 

B.  Office  Methods 

All  office  computations,  summaries  of  field  data,  and  the  prep¬ 
aration  of  tables  were  don©  by  Mr.  D.  R.  Miller  of  this  Office.  Reconnaissance 
data  are  transferred  from  section  summary  sheets  to  township  work  sheets 
where  they  are  readily  available,  and  township  maps  on  a  scale  of  9'  a  1  mile 
are  made  from  the  individual  field  section  maps.  These  constitute  the 
permanent  records  of  reconnaissance. 
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WORK  PERFORMED  AND  RESULTS  QBQAJ.  SS 


Ihe  following  tables  summarize  the  work  and  results  of  control 
reconnaissance  performed  on  the  Lassen  National  Forest,  California,  Tb©  total 
area  covered  is  shown  by  townships  and  sections  and  by  timber  types,  and 
in  Table  No.  4  an  analysis  of  Ribes  data  is  given. 

TABLE  NO.  1 

FUR  CENT  OF  FOREST  RECONNAISSANCES,  _ 


Sub-r 

Dotal  s 

Totals 

Glassification 

Acres 

Per  Cent 

Acres  IPer  Cent 

1  eyr\  r*  oa  ^ 

j  100,00 

Gross  Area  of  Forest 

1  i  30 6  f  80  7 

Gross  Area  of  SP  Tmes 

192.960 

100.0 

192.960 

14,80 

Area  reconnaissance!  Ill7,92? 

61,1 

9.00 

TABLE  NO,  2 

TYPE  PI  VISION  OF  TOTAL  AREA  RECONNAISSANCES 


Eradication  Times 

Acres 

Per  Cent 

Sugar  pine  Types 

SF-TP  Mature 

48,875,6 

41.5 

SP-YP  Cut-over 

3.702,5 

3.1 

SP-Fir  Mixed 

45,309.3 

38.4 

SP-Fir  Qat-over 

3,529,0 

3,0 

Totals 

101 ,416,4 

86,0 

Stream  Tyne  Mature 

344,1 

0,7 

Other  Tyoes 

Brush 

7,102.8 

5.0 

Meadow 

1,218.2 

1,1 

Minor  Types 

7,345.5 

6,2 

Totals 

15,666.5 

isTsTi 

Grand  Totals 

;117,S27,0 

i  100.0  1 
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TABL'S  NO.  3 


SECTIONS  WQHKSD  RNCONMISSAHC3 

GALIffOBNIA.  1929~ 


Locality 

R. 

Sections  by  Number 

r  Totals 

i  Section 

Acres 

Ho 

Cr 

$ 

ck 

e@k 

£>  \&  £ 

29N 

2S 

2.3,4,11 

1  4 

3,520 

29N 

SI 

,5 ,5,7, 8, 9. 16, 17, 18 

1  9 

5 , 747 

30N 

21 

1,12,24,25,35,36  i 

6 

r  3,440 

i  «  p;  c 

30N 

31 

3,4 ,5, 6, 7,8, 9, 10 ,13, 15, 16, 17, 18,19, 20  v- 
21 ,22 ,27,28,29 , 30 , 31, 32 , 33 , 34 

r~ — - - 

: 

25 

14,064 

313 

3E 

5.6.8,15.16,17,20.21,28,29,30,31,32,33 

14 

8,816 

32H 

2$ 

21 ,22,25,26,27 .28.29 ,35,36 

9 

5,440 

323 

32 

31 . 33 

2 

1,120 

Yellow 

Jacket 

273 

2E 

il  ,2 

2 

1,280 

2T;J 

32 

\6 

1 

560 

B8M 

2E 

,1,12,23,24,25 , 26,35,36 

8 

5,120 

283 

32 

7.19,20,29,30,31,32 

7 

4,480 

293 

22 

26,35,36 

3 

1,600 

293 

32 

27,28.29,31,32 

5 

3,200 

o  « 

, _ M  CO 

er 

273 

32 

11,12,13,14,15 

5 

2,900 

eek 

273 

42 

2,3.4,5.6,7,8,9,10,17,18 

11 

7  »68Q 

283 

3~ 

1  ..   . 

1 

960 

283 

42 

1 ,2,3,4 ,5, SjS,  10,11 ,12, 13, 14, 15, 16,17,.  , 
21.22,23, 24. 25. 26. 27, 33,34. 35,36 

[ 

[  26 

16,640 

283 

52 

1 ,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16, : 
17,18,19,20,23,24,30,51 

jin 

15,360 

283 

62 

5,6,7,8.16.17,18.19,20,21,22 

!  n 

7,040 

293 

42 

35,36 

2 

1,280 

293 

52 

25,26,27,31.32,33.34,35.36 

9  i 

5.760 

293 

lM 

30,31.32 

3 

;  1,920 

TO 

tals 

187 

1117,927 

>  a. 
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ACREAGE  AMI  RIBES  ANALYSIS  OF  AREAS  RECONNAISSANCED 
CALIFORNIA  1929 
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RTATOMBWT  and  analysis  of  costs 


The  cost  of  control  reconnaissance  was  $,0289  per  acre,  derived 
by  dividing  the  total  field  cost  of  the  project  by  the  total  number  of 
acres  reconnaissance!. 

An  analysis  of  reconnaissance  field  costs  is  given  in  liable  Ho, 

5. 


TABLE  HQ,  5 

CQK3BQL  RBCOHflAISSMGS  COSTS 


- — —  j 

Sub- Total. 1 

Total 

Per  1 

Per 

Glassification 

Cost 

Cent 

Cost 

: 

1.  Payroll 

a.  Supervision  Salary  &  travel  expenses*) 

$  914*93 

40,1 

b.Laborf Salaries  and  expenses) 

1*367.6? 

59,9 

i 

Totals 

$2 ,282,60 

100.0 i 

$2 ,282,60  1 

hiiTs" 

2,  Subsistence** 

a. Cost  of  supplies 

512.73 

63.2 

1  •  •  ■ 

1 

! 

b. Transportation  of  supplies 

31.24 

3.9 

1 

c.Cost  of  cooking 

267.00 

32,9 

Totals 

$  810.97 

100.0 

$  810.97 

'  23. 8" 

3.  Transportation  of  men 

$  55.85 

100,0 

$  55.85 

1,6 

4.  Miscellaneous  Travel 

$  67.89 

100.0 

$  67. 89 

3.0 

5.  Equipment 

a. 1/3  of  1929  purchase 

26,6? 

1 

13,4] 

b.i/3  of  1928  purchase 

21 .47 

10.8! 

c.l/3  of  1927  purchase 

48.66 

24.5] 

| 

d. Supplies  not  equipment 

10.13 

5.11 

e. Transportation  of  equipment 

73.66 

37,0  j 

r 

I 

f .Miscellaneous 

18.32 

9,3 

1 

Totals 

$  198,91 

ioolol 

rrsor; 

5.8^ 

Grand  Total  1 

1.  . 

! _ 1 

!$3,416,22! 

ilOO.O 

♦Includes  1,266  miles  in  Government  truck  on  reconnaissance  scouting  at 

"$.0730  per  mile, 

♦♦Humber  of  meals  served  «  1,873;  cost  per  meal  -  $0*433. 
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EXPERIMENTAL  RI3.BS  ERADICATION,  PLUMAS 

national  forest,  California 

By 

W.  %>  Benedict 

Assistant  Forest  pathologist 

INTRODUCTION 


During  the  period  1926—1928  inclusive,  experimental  Ribes 
eradication  operations  were  conducted  on  the  Stanislaus  National  Forest* 
This  forest  region  is  within  the  optimum  range  of  sugar' pine  development. 
In  1929  the  scene  of  activities  was  shifted  to  the  plumas  National  Forest, 
The  plumas  Forest  is  located  in  the  northern  commercial  range  of  sugar 
pine  and  represents  a  less  select  site  for  sugar  pine  growth* 

PURPOSE  0?  VPKK 

Within  the  wide  range  of  latitude  included  by  the  sugar  pine 
belt,  it  is  obvious  that  working  conditions,  Ribes  conditions  and  timber 
conditions  will  vary  considerably,  Ribes  eradication  data  for  the 
Stanislaus  region  would  not  be  directly  applicable  to  other,  more  or 
less  remotely  located  sugar  pine  areas*  The  purpose  of  the  1939 
Operation  was  to  procure  the  necessary  Ribes  eradication  information  for 
formulating  blister~.rust  control  measures  for  the  northern  Sierra 
region.  This  included  information  on  such  points  as; 

a*  Classification  of  eradication  types  and  the  acquisition 
of  cost  data  for  such  types* 

b*  Adaption  of  Stanislaus  methods  of  work  to  the  plumas  locality, 

c.  The  continued  training  of  personnel*, 

LOCATION  OF  WORE 

The  area  selected  for  the  1929  work  is  fairly  well  centered 
in  the  sugar  pine  type  of  the  plumas  National  Forest*  It  is  located  in 
township  24  north,  ranges  8  and  2  east,  Mt#  Diablo  Meridian,  approximately 
9  miles  west  of  the  town  of  quincy*  The  general  area  in  this  locality 
comprising  some  37,995  acres,  of  which  the  eradication  area  forms  a 
part,  makes  un  the  Meadow  Yalley  working  circle  of  the  plumas  Forest. 

For  exact  description  of  boundaries,  refer  to  map  accompanying  this 
report* 

A,  Reasons  for  Selecting  Area 

The  control  reconnaissance  data,  supplemented  by  scouting 
trips  of  experienced  eradication  men  to  the  most  promising  areas,  formed 
the  basis  for  selecting  this  area.  Reasons  for  this  decision  were* 
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(1)  The  Meadow  Valley  unit  represented  typical  timber  sit© 
classes  (No.  II  and  III)  for  the  region# 

(3)  Sugar  pine  ms  an  average  representative  in  the  stand. 

(3)  Three  species  of  Ribes  common  to  the  northern  Sierra  region 
were  present  on  the  area# 

(4)  working  conditions  were  typical  of  the  sugar  pine  type  of  the 

locality# 

(5)  The  area  was  made  readily  accessible  by  a  series  of  roads  and 
trails,. 

B«  Description  of  Area. 

The  area  comprising  this  unit  lies  in  a  natural  basin  formed 
by  Spanish  Creek  and  its  various  tributaries#  The  basin,  of  which 
Meadow  Valley  forms  the  center,  is  surrounded  by  higfr-ridges  on  all 
sides  except  the  east,  where  Spanish  Creek  leaves  Meadow  Valley  and 
runs  into  ibnerican  Valley# 

The  elevation  ranges  from  3,700  feet  around  the  valley  to 

5,200  feet  on  the  high,  ridges# 

The  topography  is  rugged  and  irregular,  being  cut  up  by 

numerous  streams  with  steep  canyons* 

Lava  and  serpentine  rock  formations  are  numerous* 

The  forest  on  this  area  is  composed  of  a  mixed  stand  of  the 
following  species? 


Sugar  pine  21*  8  per  cent 
Western  yellow  pine  26# 6  per  cent 
Douglas  fir  38*4  per  cent 
White  fir  1?»Q  per  cent 
Incense  cedar  6# 2  per  cent 

The  stand  on  the  timbered  area  runs  approximately  30,000  feet, 
board  measure,  per  acre,  of  which  6,540  board  feet  are  sugar  pine* 

(These  figures  and  percentages  are  based  on  estimates  made  by  the 
United  States  Forest  Service  for  the  Meadow  Valley  working  circle.) 

The  stand  is  largely  a  composition  of  all  age  classes,  with  a  prevalence 
of  mature  and  over-mature  trees,  in  varying  percentages  of  the  above 
timber  species# 
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Openings  in  the  stand*  resulting  from  fire  or  insect  damage, 
contain  considerable  underbrush  composed  of  various  species  of  Ceanothus, 
manzanita,  buckthorn,  service-berry,  oaks  and  chinquapin.  Along  the 
streams  species  of  willow  and  alder  are  found* 

gOVGrZj£16J2  v  C  v  ilGCL  JLtr"*OU  £JTU.O~- 

C»  Eradication  Types# 

Bibes  data  and  cost  data  were  recorded  on  the  basis  of 
eradication  classes,  for  each  eradication  type.  Four  eradication  types 
were  recognized,  viz,,  sugar  pine-yellow  pine-fir  type,  sugar  pine- 
yellow  pine-fir  cut-over  type,  stream  type  and  brush  type. 

Because  of  the  more  or  less  even  representation  of  sugar 
pine,  yellow  pine,  Douglas  fir  and  white  fir  in  the  stand  it  was 
difficult  to  designate  a  type  as  sugar  pine-fir  or  sugar  pine-yellow 
pine  in  this  locality. 

The  cut-over  type,  as  the  name  indicates,  was  an  area  which 
had  been  logged,  CJutting  had  been  done  several  years  ago  according  to 
Forest  Service  marking  practice, 

'j&V  8 QliSiVG B  v . V p.  v  v  t  ■>* 

The  brush  type  consisted  of  treeless  areas  on  which  occurred 
underbrush  of  the  several  species  mentioned  above, 

. 

Stream  type  consisted  of  ohe  narrow  belt  of  land  bordering 

water  courses. 

Four  eradication  classes*  based  upon  the  average  acreage  of 
work  an  eradication  crew  could  do  in  a  day,  were  used  to  show  the 
variation  in  working  conditions  within  an  eradication  type* 

D,  Bibes  Species, 

The  three  Bibes  species  indigenous  to  the  area  were  Bibes 
Boezli  constituting  72  per  cent  of  the  total,  R*  nev aaense  consisting 
of  32  per  cent  of  the  total  and  R,  inerme  numbering  5  per  cent  of  the 

total* 

r,  Roezli  was  the  least  exacting  in  growth  requirements  and 
occurred  on  oractically  all  sites.  R,  nevadense  was  largely  restricted 
to  stream  bottoms  and  cool  moist  slopes,  R,  i ne rme  was  confined 
almost  entirely  to  stream  type* 

METHODS  01  '30BK 

The  eradication  project,  as  organized  this  season,  consisted 
of  two  units,  one  35-man  camp  under  the  supervision  of  D*  R.  Miller 
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(Camp  1)  and.  one  15-man  camp  under  the  supervision  of  E,  L.  Baxter 
(Camp  2),  Each  camp  operated  independently  under  the  supervision  of 
the  project  leader*  All  equipment  was  procured  from  Spokane*, 
Subsistence  and  incidental  supplies  were  procured  locally  at  Quincy; 
Transportation  of  men*  supplies  and  equipment  was  provided  by 
government  owned  1^-ton  truck. 

During  the  fall  of  1928  the  area  selected  for  experimental 
Ribes  eradication  work  was  intensively  surveyed  as  described  in  the 
1928  pre-eradication  report*  The  results  of  this  survey  supplied 
the  necessary  information  for  planning  and  conducting  the  eradication 
operation# 


Sections,  or  convenient  sub-divisions  such  as  ^  sections  or 
^  sections,  were  used  as  working  units# 

Three-man  eradication  crewsj  with  foreman  working  in  line, 
were  used  exclusively  by  both  camps#  Because  of  the  uniform  and 
abundant  distribution  of  Ribes  very  little  scout  work  was  done* 

Both  twine  and  small  paper  squares  were  used  as  guide  trail* 
Paper  squares  were  needed  to  supplant  twine  near  places  of  habitation 
and  in  vicinity  of  stock  driveways  and  salting  grounds* 

Each  crewman  used  a  special  pick  mattock  to  aid  in  extracting 
Ribes,  All  of  the  crowns  and  larger  roots  were  removed  to  prevent 
sprouting. 


The  checking  work  was  done  by  the  camp  bosses,  assisted 
when  necessary  by  an  experienced  eradication  man.  Advance  check 
strips  every  20  chains  across  a  section,  £  chain  wide  and  divided  in¬ 
to  2-chain  transects  were  established  as  a  oart  of  the  pre-eradication 
work  the  previous  season.  These  strips  were  all  re-checked  after 
the  section  had  been  covered  by  eradication  crews*  Special  transect 
traverses  were  established  in  stream  type  and  checked  similarily  tc 
other  advance  check  strips*  Information  from  advance  check  data  made 
it  possible  to  block  out  10*1$  of  the  area  as  Ribes  free. 

Methods  of  pre-eradication  were  identical  .nth  methods 
developed  and  described  in  1928,  The  pre-eradication  work  was  done 
by  two  experienced  eradication  men* 
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EXULTS  OF  ■€£& 


iU  Eradication 

}.  I'  j;/  ?  ■  I  ,.i„  t#w . 2  J  >  i.,.1  itj  .  '  . . 

The  following  tables  summarise  the  results  of  the  1929  field 
operation.  For  purposes  of  comparison  and  analysis  the  results  of  the 
work  are  shown  first,  for  the  project  as  a  whole  and  second*  for  each 
camp  unit# 
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RESULTS  OF  ERADICATION  BY  SECTIONS 
(Both  Camps) 
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DISTRIBUTION  BY  SLOPE  OF  RIBES  ROEZLI 

Meadow  Valley,  Plumas  National  Forest,  California. 

Number  Of  Bushes  Per  Acre 


Feet  Of  Liv^-Stem  Per  Acre 

180  270  360  450  540  630  720 


Annual  Report,  1929 
W.  V.  ‘Benedict 


distribution  by  slope  of  ribes  nevadense 

Meadow  Valley  ,  Plumas  National  Forest  ,  California  . 


NORTH 

N.  EAST 

EAST 

S.  EAST 

SOUTH 

S.  WEST 

WEST 

N.  WEST 

FLAT 

0 

NORTH 

N.  EAST 

EAST 

S.  EAST 

SOUTH 

S.  WEST 

WEST 

N . WEST 

FLAT 

Number  Of  Bushes  Per  Acre 


Of 

Live-Stem  Per 

Acre 

NO 

165  220 

275 

440 


Annual  Bepdrt,  1929 
H.  V.  Benedict 
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»  pre-eradication 


The  pre-eradication  work  was  done  on  the  Rush  Creek  drainage 
(T.  26  R,  ,  R*  8  and  9  E,)  of  the  plumas  Rational  Forest, 

The  Rush  Creek  area  constitutes  the  largest  unbroken  sugar  pine 
stand  of  the  Plumas  Forest,  It  is  somewhat  inaccessibly  located,  10 
miles  west  of  Greenville,  California  at  an  elevation  of  5000-6000  feet. 
Timber  species  associated  with  sugar  pine  are  white  fir,  red  fir,  Douglas 
fir,  Jeffrey  pine,  lodgepole  pine,  yellow  pine  and  incense  cedar,  white 
and  red  fir  reproduction  is  abundant  on  parts  of  the  area.  Brush  is  heavy 
over  much  of  the  area,  especially  Ceanothus  cordulatus*  Ribes  are  abundant 
over  the  largest  part  of  the  area.  The  four  species  of  Ribes  present,  in 
the  order  of  their  abundance  are;  R,  Roezli,  R*  viscosissimum  (hallii } , 

R.  inerme  and  R,  neyadense. 

The  following  table  shows  the  results  of  the  pre-eradication, 
according  to  eradication  classes,  on  the  3200  acres  worked! 

TABLE  MO,  13 

RESULTS  OF  PRk-ER&DICATIOM,  RUSH  CREEK 


Erad¬ 

ication 

Acres 

in  Sec, 

Acres 
in  Sec* 
13  ' 

Acres 
in  Sec, 
7 

Acres 
in  Sec.  | 
18 

[Acres 
|  in  Rg- 
Sec, 19 

Acres  j 
in  r|- 
Sec*  36 

Total 

Acres 

4  of 
To  tali 

Class 

JL2 

A 

111,3 

23*7 

’  259*8 

s~2ieT3| 

rnaf 

56*  0 

807*3 

35*  2 

B 

231.  7 

336.2 

211*8 

160.0  ! 

|  83, 8 

120,0 

1,043,5 

32,6 

C 

204,8 

280*3 

132*5 

231*7  ; 

|  88,0 

128*0 

1,065*3 

33*3 

D 

92*  2 

98*8 

31*2 

32*0  : 

!  8*0 

16*01 

278*2 

3,7 

E 

0 

ItO.. 

4.7 

is 

0 

0 

5,7 

0*3j 

Total 

640 

640 

640 

640 

320 

320 

3 , 200, 0 

Too! 

COST  OF  OPORATiOM 


A,  Eradication  Costs 

All  costs  incurred  by  the  project,  properly  chargeable  against 
the  field  work,  are  included  in  the  following  table,  which  is  the  basis 
for  all  Cost  computations.  Costs  per  acre  for  the  different  types  and 
classes  were  figured  on  the  basis  of  number  of  man-days  of  work  spent  on 

each  type  and  class? 
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TABLE  NO,  14 


ERADICATION  COSTS 


Camp  1 

Camp  2 

Both  Camps 

Item 

Amount 

4  of 

Total 

Amount 

4  of 

Total 

.Amount 

\i  of 

Total 

Salaries 

$5*216,98 

58*2 

$2* 209* 17 

56,9 

$  7*426,15 

’  57,  8 

Subsistence 

2*845,84 

31*8 

1,297,35 

33,4 

4, 143,19 

32,3 

Equipment 

496,08 

5,6 

307,  58 

5,3 

703,66 

5*5 

Supplies 

73,04 

,8 

30*  56 

,8 

103,60 

,8 

Twine 

73*21 

*8 

30*64 

,  8 

103*85 

*8 

Transp,of  Men 

31,87 

,2 

2,151 

,2 

31*03 

*2 

"  13  Equip, 

34,431 

f  ,4 

14,40 

,4 

48*83 

*4 

Miscellaneous 

isnr 

*6 

21,  81 

,6 

737921 

.6 

pre-erad* Charges 

145, 19 

1,6 

60,  75 

1,6 

205*94 

In? 

Total 

*3,258,75 

100 

100 

TTOtoTi^ 

100 

Minus  Visitors 
Meal  Deduction* 

$  54*17 

$  26,94 

$  81*11 

Net  Total  Cost 

$8*904*58 

$3*854*4? 

$12,759,05 

.  i: 

*138  meals  were  served  to  Forest  Service,  state,  Blister-Rust  Officials 
and  other  visitors. 

Checkin?-  Costs 

(1)  Salaries, $176*47 

(2)  Meals, . 53,34 

*  Total  -$239, 81  or  $0,065  per  acre. 

Checking  costs  are  included  in  eradication  costs, 

C»  Pre-eradication  Costs 

(1)  Salaries, *$111*33 

(2)  Subsistence,*,,,  48,64 

(3)  Transportation, ,_17i51 

Total  $177, 48  or  $0,05  per  acre* 
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X,3L,:  NO,  15 


D,  Meal  Coats 


COST  Of  MdALS 


Camp  1 

Camp  3 

Both  Camps 

4  of 

4  of 

\4  of 

Item 

Cost 

Total 

Cost 

Total 

Co  st  Total | 

Cost  of  Supplies 

$2, 216* 20 

77*9 

$  962.  id' 

74.  2 

$3, 178,  75]  76*7! 

Transp.of  Supplies 

61,80 

M 

13,50 

1*0 

45,10!  1.1 

Cost  of  Cooking' 

597,84 

31*  0 

321.50 

24*8 

''  919.34 1  22.2 

Total 

$2,845. 84 

100 

$1,297.35 

100 

$4,143,19! 100  I 

Ko.  Meals  Served 

6,387 

- 

[  3,718  .  | 

!  - 

9*105 

-  ! 

Cost  per  Meal 

$  0, 445 

ii  0,477! 

L  - . 

$  0»  455 

-  i 

COflCLUSIQB 


The  experimental  Kibes  eradication  work  on  the  Plumas  Forest 
was  not  sufficiently  extensive  to  provide  average  cost  figures  for 
the  northern  Sierra  sugar  pine  region.  Costs  secured  this  year  are 
higher  than  average  because  the  eradication  operation  was  centered  in 
difficult  working  areas,,  and  was  terminated  before  adjoining  areas, 
included  in  the  original  eradication  program,  could  be  worked,  pre¬ 
eradication  and  reconnaissance  data  indicate  that  additional  eradication 
work  would  show  a  substantial  decrease  in  the  present  per  acre  cost  of 
Kibes  eradication* 
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ERADICATION  STUDIES  -  WOODS  AND  MILL  PLOTS 
By 

W.  V.  Benedict, 

Assistant  Forest  Pathologist. 

In  the  spring  of  1928  the  California  Forest  Experiment  Station 
inaugurated  a  comprehensive  study  of  woods  and  mill  operations  on  the 
Pickering  Lumber  Company  sale  area  of  the  Stanislaus  National  Forest. 

The  purpose  of  this  study  was  primarily  to  establish  a  more  definite 
correlation  between  the  economic  'and  silvi cultural  considerations 
involved  in  the  management  and  utilisation  of  timber  stands  in  the 
California  pine  region. 

Three  contiguous  15-acre  plots  were  established  in  the  north¬ 
east  quarter  of  section  28,  township  4  north,  range  18  east.  Each 
plot  was  logged  according  to  the  following  cutting  practice: 

Plot  1 :  Marked,  cut  and  logged  in  accordance  with  standard  District 
5  Forest  Service  timber  sale  practice* 

Plot_J2J  Cut  and  logged  according  to  a  heavy  cutting  system  which 

removed  merchantable  material  of  all  species  to  a  low  diameter 
limit. 

Plot  3:  Cut  aEffl]  logged  in  accordance  with  the  practice  recommended  in 
an  economic  selective  logging  plan.  This  plan  called  for 
the  leaving  of  practically  all  fir  and  cedar  and  the  leaving 
of  pine  below  a  diameter  limit  of  30  inches. 

The  area  on  which  the  three  plots  are  located  was  part  of  the  area  included 
in  the  experimental  Ribes  eradication  program  instituted  by  the  Office  of 
Blister  Rust  Control  in  1926.  An  average  of  30  Ribes  per  acre  was 
eradicated  from  this  area  in  August  1926. 

Description  of  Area 

The  woods  area,  within  which  the  plots  are  located,  is  on 
moderately  sloping  ground  suitable  for  tractor  logging..  The  elevation 
is  approximately  5,800  feet. 

The  timber  type  is  chiefly  sugar'  pine-fir,  with  some  yellow 
pine  interspersed.  The  stand  is  all  aged,  about  80$  mature  and  over¬ 
mature  and  will  cruise  approximately  60,, 000  board  feet  to  the  acre. 

Manzanita,  spiny  Ceanothus  and  scrubby  chinquapin  occur  in  con- 
siderable  quantities  on  parts  of  the  area  where  the  timber  stand  has  been 
opened  by  fire* 

Purpose  of  Ribes  Survey 

The  purpose  of  the  Ribes  survey  of  the  area  was  two- fold: 

(1)  To  study  tne  regeneration  of  Ribes  on  an  area  three  years  after  the 
original  eradication,  and,  (2)  to  study  the  effect  of  different  methods  of 
cutting  and  logging  on  Ribes  establishment.. 
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Work  Done 


The  locations  of  all  Ribes  on  each  of  the  three  plots  were 
recorded  so  they  can  he  plotted  on  the  detailed  cover  map  being  prepared 
by  members  of  the  California  Eorest  Experiment  Station  (copies  of 
which  are  to  be  furnished  this  office).  Each  Hides  was  recorded,  by 
species,  according  to  the  following  cl as si fi cat! on: 

Missed  bushes  -  Ribes  not  found  by  eradication  crews  in  1926- 

Sprouted  bushes  -  Ribes  improperly  eradicated  by  crews. 

Seedlings  -  lew  bushes- 

The  height  and.  feet  of  live  stem  were  taken  and  the  Ribes 
carefully  eradicated# 

1 1  igiljf  i  si  MjJ 

These  same  data  were  also  taken  on  a  strip  two  chains  wide 
around  the  outside  of  the  three  plots.  Ribes  on  this  outside  strip  were 
definitely  located  but  not  eradicated.  This  strip  was  logged  by  the 
same  method  as  the  plot  which  it  adjoins. 

A  permanent  5-acre  check  plot  was  established  on  the  adjoining 
northwest  quarter  of  section  27  where  Ribes  eradication  work  had  not 
been  conducted.  The  height  and  amount  of  live  stem,  by  species,  were 
taken  for  all  Ribes  on  this  check  plot* 
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RIBES  PER  ACRE  OB  NOB- ERADI  GATED  AREA. 

5- ACRE  CHECK  PLOT  (M^  of  Fit  Sec, 27)  . 


Ribes  Species 

Ho.  of 
Bushes 
per  Acre 

Feet 

Live  Stem  j 
Per  Acre  1 

j  R,  nevadense 

3.6 

17.3  ! 

S.  roezli  .  j 

■  39.0 

325,04  | 

. . . . . ! 

Total 

j -  - 

!  42 » 6 

342,34  | 

The  amount  of  live  stem  in  the  average  bush  on  non- eradicated 
area  was  8.3  feet  for  R.  roezli  and  4.8  feet  for  R.  nevadense;  and  for  the 
eradicated  area  4,19  feet  for  R.  roezli  and  2,07  feet  for  R,  nevadense. 

Future  Work 

periodic  checks  of  the  plots  will  be  made  to  study  the  re- 
entry  and  establishment  of  Ribes.  The  cover  map  of  each  plot,  on  which 
will  be  shown  the  spot  where  each  bush  was  eradicated,  as  well  as  the 
location  of  each  bush  in  the  two  chain  peripherial  strip,  in  relation 
to  the  residual  timber  stand  and  brush  patches,  will  materially  help  in 
making  the  study* 
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FURTHER  PROGRESS  IN  THE  DEVELOPMENT  OF  RIBICIUSS 

3y  ■  ^  ~ 

H*  R.  Offord,  Agent 
INTRODUCTION 

The  rapid  spread  of  white  pine  blister  rust  in  the  pine 
regions  of  north  Idaho,  as  determined  by  the  Office  of  Blister  Rust 
Control  in  the  fall  of  1928,  showed  the  necessity  of  immediate  eradi¬ 
cation  of  susceptible  Ribes  which  occur  in  close  proximity  to  valuable 
white  pine*  More  specifically,  the  rapid  spread  of  the  rust  in  Idaho 
called  for  the  economic  and  effective  eradication  of  Ribes  petiolare 
and  Irossularia  inermi s ,  the  two  most  susceptible  species  growing  in 
moist  bottom  lands  throughout  the  range  of  white  pine.  The  appearance 
of  the  rust  on  Ribes  in  the  southern  part  of  the  pine  stands  was  strong 
evidence  that  the  rust  was  generally  distributed  or  r  the  white  pine 
region  of  the  Inland  Empire.  It  seemed  advisable,  therefore,  to  apply 
methods  of  local  control  in  those  regions  where  most  effective  work 
could  be  done.  Pursuant  to  these  facts,  plans  wjere  formulated  for  the 
eradication  of  large  areas  of  R.petiol are  occurring  in  the  southern 
half  of  the  white  pine  area  of  Idaho.  For  this  work  it  was  planned  to 
use  methods  of  chemical  eradication  which  experimental  studies  of  several 
years’  duration  had  proved  to  be  more  effective  and  less  costly  than 
hand  eradication.  At  the  same  time  it  was  recognized  that,  as  the 
work  progressed  northward,  large  areas  of  G.  inermi  s  would  be  encountered, 
the  eradication  of  which  would  be  extremely  costly  were  it  to  be  done 
by  hand.  As  yet  no  suitable  Ribicide  had  been  devised  for  G. inermi s. 

The  successful  eradication  of  G. inermi s,  therefore,  presented 
the  key  problem  in  the  program  of  local  control  for  the  Idaho  pine  regions. 

During  the  winter  of  1928-29  a  concerted  drive  along  investiga¬ 
tive  lines  was  organized  at  the  University  of  California,  having  as  its 
immediate  objective  the  development  of  a  suitable  Ribicide  for  G. inermi s. 
Morphological  work  was  undertaken  by  F*  A.  Patty  with  Mrs.  Rebber, 

Assistant  in  the  Department  of  Botany,  devoting  part  time  to  his  assistance. 
A*  S*  Crafts,  Assistant  in  the  Division  of  pomology,  was  secured  for 
investigative  work  dealing  specifically  with  the  mechanism  of  the  trans¬ 
location  of  toxic. chemicals  by  Ribes  plants.  The  scope  of  the  chemical 
work  was  increased  with  the  aid  of  R.  p.  d’Urbal,  G.  Tan  .Atta  and 
N»  T.  Mirov  as  assistants.  The  combined  program  of  chemical,  morphological 
and  physiological  research  was  outlined  in  the  writer’s  annual  report  for 
1928.  This  report  summarises  the  work  done  in  the  laboratory  during 
1928-29,  reports  on  1929  field  work  in  Idaho,  California  and  Oregon,  and 
tentatively  outlines  the  research  work  to  be  undertaken  in  1929-20. 
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Titration  curves  of  tannin  extracts  of  R.  petiolare  and  G.  inermis  with 
H  hydrochloric  acid  and  N  sodium  hydroxide  showed  that  tannins  con- 
tributed  but  little  to  the  buffer  system  of  the  plant  on  the  acid 
side  and  only  slightly  more  on  the  alkaline  side*  Water  extracts 
made  from  dried  leaves  and  steins  of  Ribes  were  studied  as  precipitants 
of  a  large  number  of  spray  solutions  that  had  been  tested  out  previously 
in  the  field.  In  general,  those  chemicals  which  had  proved  to  be 
most  effective  tinder  field  conditions  gave  smaller  precipitates  with 
the  water  extractives  than  the  non-effective  chemicals.  A  study  of 
heavy  metal  complexes  (which  did  not  form  precipitates  with  Ribes 
water  extractives)  was  undertaken,  and  as  a  result  several  new 
compounds  were  developed,  which,  under  greenhouse  conditions,  proved 
to  be  very  effective  on  G.  inermis  and  R.  lacustre.  Of  the  compounds 
tested  copper  cyanide  tetrasodimthio sulphate  gave  by  far  the  best 
results.  Commercial  methods  were  worked  out  for  the  manufacture  of  the 
new  complex  (heretofore  designated  as  X).  Glycerine,  glucose  and 
refuse  molasses  were  established  as  spreaders  and  binders  of  the 
complex.  Studies  of  the  buffer  action  and  dissociation  constant  of 
the  complex  were  pursued  as  a  guide  to  further  research  in  the  field 
of  complex  salts  of  heavy  metals. 

Careful  experiments  in  which  the  stems  and  soil  surface  of 
pots  were  protected  showed  that  sodium  chlorate  was  present  in  the 
stems  after  2-6  hours  and  in  the  roots  in  5-7  days  following  application 
of  spray.  Tests  were  made  colorimetrically  with  indigo  sulphate  and 
urine,  following  extraction  of  the  sodium  chlorate  from  the  plant  tissue 
by  a  special  method  of  dialysis.  These  experiments  prove  conclusively 
that  sodium  chlorate,  as  such,  moves  within  the  tissue  of  the  plant. 

These  tests  were  made  on  G.  roezli ,  R.  vi seosissimum  and  R.  petiolare. 

Ignition  temperatures  of  dry  Ribes  leaves  previously  sprayed 
with  sodium  chlorate  ranged  from  140  to  270  deg.  C.  Tests  were  performed 
in  air  dried  by  passing  through  sulphuric  acid.  Spontaneous  combustion 
of  cloth  soaked  in  chlorate  occurred  at  121  deg.  C* 

Experiments  in  waterproofing  and  fireproofing  cloth  to  render 
the  cloth  less  inflammable  established  a  combined  process  involving 
the  application  of  stannic  oxide  to  the  fibre  and  precipitation  of 
gilsonite  as  a  waterproofing  substance  with  the  aid  of  benzene  as  a 

carrier. 

A  study  of  the  toxicity  of  the  various  chlorates  when  applied 
to  Ribes  in  the  greenhouse  arranged  the  chlorates  in  a  descending  order  of 
effectiveness  given  as  follows:  magnesium,  sodium,  iron,  calcium  barium. 
Magnesium  chloride  was  suggested  as  a  hygroscopic  agent’  superior  to 
calcium  chloride  on  the  basis  of  increased  toxicity.  This  suggestion 
was  withdrawn  at  the  end  of  the  field  season  after  experiments  showed 
that  the  magnesium  mixture  was  much  more  unstable  than  the  calcium  and 
as  a  result  more  susceptible  to  spontaneous  combustion. 
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SUMMARY  OF  RESEARCH  WORK,  1928-1929 


Propagation  of  Ribes  Under  Greenhouse  Conditions  - 

Seedlings  and  stem  cuttings  of  R»  petiolare,  R,  lacustre, 

G*  inerais  and  R.  viscosissimum  were  placed  in  flat  boxes  containing 
river  sand  and  kept  in  a  cool  place  out  of  doors  for  a  period  of  two 
weeks*  After  this  period  of  hardening,  seedlings  and  stem  cuttings 
showed  new  roots  and  were  ready  for  the  greenhouse.  Sand  and  water 
cultures  were  used  for  both  stem  cuttings  and  seedlings.  Half  and 
quarter  Hoafland  nutrient  solutions  were  used  for  the  water  cultures 
and  quarter  Hoagland  was  added  to  Oakley  Blow,  a  special  California 
sand,  for  sand  culture  propagation.  R.  petiolare  made  particularly 
good  growth  on  the  quarter  strength  water  cultures.  Sand  culture 
material  grew  slowly  but  appeared  normal  in  every  respect.  Overhead 
artificial  illumination  was  commenced  on  the  first  of  December  end 
continued  for  the  next  three  months.  The  additional  light  was  given 
over  the  period  5:00  p.m.  to  11:00  p.m.  Both  sand  and  water  cultures 
responded  quickly  to  the  increased  illumination.  Red  spider  and 
mildew  continue  to  be  the  chief  greenhouse  pests,  best  control  of  the 
former  being  accomplished  by  napthalene  fumigation  and  of  the  latter 
by  application  of  sulphur  on  warm,  bright  days.  Ants  and  the 
associated  mealy  bug  were  checked  satisfactorily  by  a  judicious  handling 
of  small  cans  of  the  commercial  ant  poison.  Considerable  Ribes  material 
that  had  been  placed  in  cold  storage  (0  degree  C.  room)  September  15  was 
started  on  water  culture  in  the  greenhouse  about  the  middle  of  January 
with  very  satisfactory  results. 

The  result  of  the  past  season’s  greenhouse  experience  was  to 
further  enhance  the  water  culture  as  a  medium  for  the  propagation  of 
Ribes  under  greenhouse  conditions.  Ease  of  handling,  economy  of  space, 
and  more  satisfactory  growth  are  apparent  in  the  case  of  the  water 
culture  method.  Experience  also  showed  (1)  the  advisability  of  increasing 
the  length  of  the  short  dark  days  by  artificial  illumination;  (2)  the 
importance  of  keeping  the  temperature  of  the  nutrient  solution  about  18 
degrees  C. ;  (3)  desirability  of  excluding  light  from  the  culture  jars; 

(4)  the  necessity  for  proper  aeration  of  the  nutrient  solutions.  For 
next  winter's  work  it  is  planned  to  control  more  completely  the  above- 
mentioned  points. 

Chemical  york. 

proximate  analysis  of  leaves  and  stems  of  Idaho  Ribes  gathered 
in  early  May  and  pickled  in  alcohol  was  completed.  Differences  were 
observed  in  tannin,  reducing  sugar,  suberin-eutin,  and  lignin  content 
of  the  leaves  and  stems  of  the  four  Ribes.  Samples  of  dried  leaves  of 
G.  ineimis  and  R.  petiolare  collected  late  in  the  fall  showed  a  higher 
tannin  content  than  the  spring  collection  in  the  case  of  S.  ..etiolare  and 
an  equal  amount  in  the  case  of  &.  inermi s.  ilson  and  Fern's  method 
gave  about  half  the  amount  of  tannin  given  by  The  Official  .Method. 
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Galvanized  spraying  equipment  is  satisfactorily  protected 
from  the  slightly  corrosive  action  of  the  X  sprays  hy  applying  a  coat 
of  asphalten  paint  thinned  with  benzene* 

physiological  work. 

Examination  of  plots  at  Lei  and  Meadow  showed  diminution  of 
stored  starch  of  sprayed  H.  nevadense  and  G.  roezli.  Cutting  Rites 
stem  under  eosin  solutions  showed  rather  a  large  water  deficit  as 
indicated  by  a  rapid  downward  movement  of  eosin. 

Experiments  performed  with  cut  stems  of  Ribes  (R.  glutinosum 
and  G»  leptosma  gathered  from  Berkeley  hills)  showed  that  gooseberries 
.were  probably  more  susceptible  than  currants  when  chlorate  is  taken 
in  through  the  xylem.  G.  leptosma  was  injured  by  1%  and  2$  solutions 
of  sodium  chlorate.  Sufficient  chlorate  was  absorbed  by  both  currant 
and  gooseberry  in  15  minutes  from  a  12j$  solution  of  chlorate  to  kill 
the  old  leaves.  After  40  hours  all  cut  shoots  were  killed.  Cut 
morning  glory  shoots  absorbed  .05^  of  their  green  weight  in  15  minutes, 
a  quantity  sufficient  to  kill.  Ribes  were  affected  somewhat  quicker 
than  this. 

A  comparison  was  made  of  the  toxic  action  of  sodium  chlorate 
and  arsenious  oxide  on  Ribes  and  morning  glory.  Chlorate  was  found  to 
be  just  as  toxic  as  arsenic  when  introduced  into  the  Xylem  elements. 
Chlorate  injured  the  young  tissue  more  slowly  than  the  old  tissue  and 
killed  both  leaves  and  stems  with  a  minimum  of  discoloration  of  the 
tissue.  On  the  other  hand,  arsenic  killed  the  old  and  young  leaves  with 
equal  facility,  turned  the  leaves  quite  brown,  and  allowed  the  stems 
to  remain  green  except  for  the  longest  exposures. 

Plasmolysis  experiments  were  undertaken  using  Trade scant! a 
cells,  in  which  a  comparison  was  made  of  isotonic  solutions  of  sugar 
(.20  -  .25  M) ,  potassium  nitrate  (.12  -  .16  M) ,  and  sodium  chlorate 
(.08  -  .12  M) .  Cells  immersed  in  sugar  and  sodium  chlorate  showed 
little  recovery.  In  nitrate  solutions  cells  started  to  recover  after 
7  hours.  Sodium  chlorate  showed  injury  in  .08  M  or  greater  after  2\ 
hours  by  the  outward  diffusion  of  the  cell  contents.  Further  studies 
on  Trade scant! a  showed  that  sodium  chlorate  has  a  low  coefficient  of 
permeability  with  respect  to  protoplasm,  an  observation  born  out  by  the 
work  with  Nitella.  The  toxicity  of  sodium  chlorate,  sugar  and  arsenious 
Oxide  was  then  studied  in  the  light  of  permeability  coefficients. 
Tradescantia  cells  slightly  plasmolysed  by  sugar  recovered  in  a  few 
days.  'rsenic  browned  the  nuclei!  after  24  hours,  precipitated  the 
protoplasm  and  rendered  the  cells  more  pemeable  as  shown  by  subsequent 
plasmolysis  with  sugar  solutions.  Sodium  chlorate  browned  the  nuclei! 
after  3G-o6  hours,  coagulated  with  protoplast  and  the  plasmolysis 
allowed  no  recovery  on  the  part  of  the  treated  cells. 
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A  study  of  the  acid  injury  of  leaves  of  G.  inermis  and 
K*  peti olare  indicated  that  E.  petiolare  was  more  susceptible  to  acid 
injury  than  G,  inermis  and  that  in  both  cases  penetration  took  place 
through  the  lower  leaf  surface  quicker  than  through  the  upper  leaf 
surface.  Acid  injury  shoured  diffusion  across  thinly  cutinized  leaf 
portions  or  across  breaks  in  leaf  cuticle.  Further  studies  of  the 
penetration  of  acid,  alkali  and  neutral  color  reagents,  and  sodium 
chlorate,  into  Elbe s  leaves  confirmed  the  observation  that  penetration 
occurred  across  thinly  cutinized  portions  of  the  leaf.  She  variability 
of  individual  plants  of  the  different  species  was  illustrated  con¬ 
clusively.  It  was  also  observed  that  the  constituents  of  the  leaves 
were  able  to  remove  quantities  of  the  chemical  involved  in  the  pene¬ 
tration. 

The  importance  of  the  so-called  water  extractives  had  been 
pointed  out  by  chemical  experiments  and  further  physiological  experiments 
were  conducted  with  this  point  in  mind.  Dekkers  experiments  with 
tin  foil  and  gelatin- covered  leaves  were  repeated,  using  several  sets 
of  leaves  from  different  positions  on  a  number  of  plants.  After  48 
hours  under  artificial  illumination  the  leaves  were  stained  in  bichromate 
solution  and  in  every  case  the  gel  at in- covered  and  uncovered  leaves  were 
darker  (showing  the  presence  of  mere  tannins)  than  the  tin" foil- covered 
leaves. 

A  confirmation  of  the  chemical  theory  of  the  importance  of  the 
extractives  and  their  power  of  precipitating  simple  salts  was  obtained 
in  the  following  experiment.  The  petioles  of  £•  petiolare  and  G.  inermis 
were  cut  and  the  ends  allowed  to  dip  into  solutions  of  silver  nitrate 
and  a  complex  of  silver  nitrate  and  sodium  thiosulphate.  After  a  few 
hours  the  leaves  were  cleared  with  chloral  hydrate  and  alcohol  and 
placed  in  a  developer.  The  complex  solution  allowed  an  even  distribu¬ 
tion  through  all  small  veins  while  the  silver  nitrate  penetrated  only 
half  way  along  the  main  ribs.  The  same  observation  was  made  with  the 
complex  X  when  hydrogen  sulphide  was  used  to  precipitate  the  copper  «in 
situ".  Starch  was  not  depleted  by  dipping  cut  shoots  of  Eibes  in 
chlorate  solutions  but  the  tannins  showed  a  decrease  as  suggested  by 
staining  reaction  with  potassium  bichromate. 

Eosin  solutions  were  used  to  follow  the  movement  of  water 
through  the  leaves  of  petiolare  and  G.  inermis,  and  showed  rapid 
movement  through  the  xylem  to  the  part  of  the  plant  where  it  is  called 
by  reason  of  the  transpiration  gradient. 

A  study  of  the  toxicity  made  by  placing  cut  stems  in  solutions 
of  complex  showed  that  it  was  of  the  same  order  of  magnitude  as  arsenic 
and  chiorate.  A  number  of  Ribes  sprayed  in  the  median  portion  and 
having  the  upper  and  lower  leaves  protected  from  contamination  by  the 
chemical,  showed  injury  to  the  upper  and  lower  leaves  after  a  period  of 
three  weeks.  This  suggested  that  the  complex  X  moved  slowly  through  the 
phloem  tissue.  Penetration  of  the  complex  X  is  much  slower  than  sodium 
chlorate  due  possibly  to  the  much  larger  molecule. 
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Morphological  '”ork. 


In  July'  of  1928,  leaves  and  stems  of  R.petiolare,  R.lacustre. 
f..viscosissiinua  and  Chine  rats  were  collected  from  bushes  growing  on 
ave rage  site  conditions’  and  pickled  in  acetic- foimal  in- alcohol  solution. 

A  complete  series  of  paraffin  sections  of  leaves  and  petioles  of  all 
four  species  was  made  as  well  as  a  few  sections  of  dormant  winter  buds. 
Leaves  and  stems  were  cut  into  small  sections  and' placed  in  di aphsoaal 
for  about  a  month  to  demineralize  the  tissue;  embedded  in  paraffin; 
cut  into  sections  ten  microns  thick;  stained  in  Dela.fiel.de  Haematoxlyn 
and  mounted  on  permanent  slides' in  Canada  balsam.  Sudan  III  dissolved 
in  alcohol  end  glycerine  was  used  to  differentiate  the  suberised  and 
cutinized  cells  of  the  leaf  epidermis.  Commercial  Chlorox  was  used  to 
extract  the  coloring  matter  in  the  leaves  so  that  the  venation  could  be 
studied.  Tree  hand  sections  of  greenhouse  Kibes  were  stained  with 
potassium  dichromate  to  study  the  distribution  of  the  taimins. 

Due  to  the  fact  that  the  material  collected  did  not  represent 
comparable  ecological  forms  the  differences  observed  may  have  been 
caused  by  the  particular  site  environment  in  which  the  bush  from  which  the 
sample  was  collected  happened  to  be  growing,  There  appears  to  be  no 
striking  difference  in  the  structure  of  the  four  species  examined  which 
could  account  for  a  difference  in  susceptibility  to  chemical  treatment. 

The  following  points  were  suggested  by  the  first  examination  of 
material,  however,  and  if  subsequent  examination  of  ecological  forms 
confirms  these  differences,  may  have  bearing  on  the  problem;  (1)  a 
cutinized  layer  from  six  to  nine  microns  in  thickness  protects  the 
upper  surface  of  the  leaves  of  all  species.  The  lower  surface  has  a 
very,  thin  layer  of  cuticle  about  one  micron  thick.  The  upper  surface 
of  JUpetiol  are  in  the  sha.de  form  has  very  poor  protection,  the  thickness 
of  "the  cuticle  being  only  one  micron.  The  pore  walls  of  the  stomata  are 
cutinized.  (2)  Crystals  of  calcium  oxalate  are  found  in  the  palisade 
cells  of  1. insrmis  while  in  the  Other  species  the  crystals  are  in  the 
spongy  parenchyma.  (3)  The  glands  on  the  under  leaf  surface  are 
distinctive  for  each  species  and  the  species  can  be  determined  thereby. 

(4)  The  air  spaces  of  .R.lacustre  and  1. inermis  make  up  a  greater  part 
of  the  mesophyll  below  the  palisade  layer.  On  the  other  hand 
intercellular  spaces  of  K.petiolare  and  li.  viscosissimum  are  smaller 
and  the  cells  of  the  spongy  parenchyma  are  more  compact.  These  condi¬ 
tions  are  to  be  expected,  for  a  correlation  prooably  exists  between 
the  frequency  of  the  air  spaces  and  the  frequency  of  the  stomata. 
R.lacustre  and  Gr.  iner/ai  s  have  an  average  stomatal  count  of  about  88  per 
square  mm.  and  the  other  two  species  about  150  per  square  mm. 

(5)  The  vascular  systems  of  the  petiole  are  independent  of  each  other 
after  they  leave  the  stem. 

Free  hand  sections  of  leaves  and  stems  taken  from  greenhouse 
Ribes  and  stained  for  tannins  with  potassium  dichromate  showed  consider¬ 
able  variation  of  tannin  between  individuals  as  well  as  between  species. 
Material  which  had  been  pickled  in  alcohol  for  some  time  (4  months)  showed 
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much,  less  tannin  in  Rvpeti olare  tnan  in  G.inennis  and  &» Is cust re. 

This  observation  was  in  keeping  with  the  chemical  fact  previously 
ascertained,  in  effect,  that  B.petiolare  differed  from  the  other  species 
in  the  ratio  of  alcohol- soluble  to  water-soluble  tannins,  Fresh 
Ribes  leaves  taken  from  the  plants  following  several  choudy  days  were 
much  lower  in  tannin  content  than  the  field  samples  first  tested. 

After  two  sunny  days  R.lacustre  showed  an  increase  in  the  amount  of 
tannin  as  indicated  by  the  dichromate  staining  reaction.  In  order  to 
test  the  action  of  light  on  the  production  of  tannins,  Ribes  were 
placed  in  a  dark  box  for  24  and  72  hours  respectively,  and  then 
compared  with  plants  growing  under  artificial  illumination.  No  great 
difference  was  observed  between  the  quantities  of  tannins  present  in  the 
two  cases  for  the  leaves.  The  stem  sections  of  plants  which  had  been 
left  in  the  dark  showed  some  disappearance  of  tannin  from  the  pith, 
particularly,  H.petlol are.  Cfcinemis,  judging  from  the  intensity 
of  the  color,  had  more  tannin  following  the-  dark  box  treatment. 

These  results  are  at  variance  with  results  obtained  by  repeating  Dekkers 
experiments  which  definitely  showed  lighter  staining  reactions  with 
potassium  dichromate  in  the  case  of  the  tint-foil- covered  leaves  than 
the  gelatin-covered  leaves  and  controls. 

Significance  of  Research  Yfork  in  ■Terms  of  Field  experiments . 

Field  experiments  performed  during  1924,  1925,  1926  and 
1927  exhaustively  explored  the  list  of  known  herbicides  and  proved 
conclusively  that  any  progress  in  the  search  for  a  suitable  Ribicide 
must,  perforce,  result  from  (1)  an  intimate  knowledge  of  the  life  and 
oabits  of  the  several  Ribes  with  which  chemical  eradication  was  con- 
cerned  and  (2)  the  reactions  of  those  Ribes  to  the  sprays  applied. 

Keeping  these  thoughts  in  mind  the  research  work  of  the  winter  preced¬ 
ing  each  field  season  has,  for  the  past  three  years,  provided  a 
basis  for  the  field  tests.  Owing  to  the  time  factor  involved  in  the  securing 
of  data  from  field  experlemts,  and  in  consideration  of  the  short  period 
during  which  it  is  possible  to  make  those  tests,  it  has  been  thought 
advisable  to  interpret  rather  liberally  the  facts  determined  by  laboratory 
work;  in  this  respect  many  of  the  field  experiments  are  still  empirical. 

Each  experiment,  .however,  is  a  part  of  the  development  plan  and  con¬ 
tributes  information,  the  sum  total  of  which  is  used  as  a  starting  point 
for  the  following  winter's  research  work* 

The  enlarged  program  of  investigative  work  -undertaken  during 
the  winter  1928-29  has  contributed  valuable  information  which  has  been  of 
immediate  practical  value  in  the  field.  Chemical,  physiological  and 
morphological  research  showed  that  toxic  compounds  having  certain 
chemical  properties  are  translocated  by  the  plant  in  natural  metabolic 
processes,  or  are  able  to  diffuse  to  considerable  extent  in  plant  tissue 
without  being  immediately  acted  upon  by  chemical  constituents  of  the 
plant.  Complex  salts  of  heavy  metals  stable  over  a  pH  range  of  4-10  are 
apparently  able  to  move  within  the  plant  in  the  manner  suggested. 
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Furthermore  a  shorthand  method  of  testing  the  proposed  Ribicide  as 
a  precipitant  of  tannin-like  bodies  gives  promise  of  providing  a 
■barometer  of  toxicity.  The  idea  is  entirely  new  in  the  field  of  plant 
poisons  and  opens  up  a  vista  of  complex  salts  (organic  and  inorganic)  -hat 
had  endless  possibilities.  Application  for  a  public  service  patent 
covering  the  use  of  complex  salts  of  heavy  metals  has  been  made. 


A  combination  Jfi reproofing  and  waterproofing  method  for 
textiles  has  been  devised.  This  process  is  designed  to  afford  protection 
against  the  spontaneous  combustion  of  clothing  worn  by  persons  engaged 
in  spraying  chlorates  and  to  reduce  the  rapidity  with  which  cloth 
soaked  in  chlorate  will  burn  following  ignition.  This  process  was  used 
to  treat  the  trousers  of  chemical  eradicators  during  the  past  staamer 
and  was  instrumental  in  providing  a  summer  free  from  accidents, 

- j..  .  -  -  ]-■.  Strwngtfe.j  -  — 1  -IQ  -  I  ft  1  a?  I  fan  cloudy.  j  _  J_  .  _ 

-r1**-1 - » - * — Uvf-4-  2„| — M... . ,  .1  iZ-  , [Tth  gad _ ;  IX  j  aco  i  T'  '  .  1  ' 

Magnesium.  chlorate  in  place  of  sodium  or  calcium  chlorate  has 
been  suggested  by  investigative  work  as  well  a.s  magnesium  chloride  as 
a  hygroscopic  agent  in  place  of  cal ciim  chloride!"  Refuse  molasses 
and  glucose  syrup  showed  promise  as  stickers.,  ind  binders  of  the 
complex  salts  of  heavy  metals.  Glycerine  is  most  satisfactory  for 
this  purpose  but  in  view  of  its  cost  further  search  is  planned*  The 
so-called  X  ■  and  Y  sprays  listed  in  the  192S  spray  summary  for 
Idaho,  Oregon  and  California  are  specific  formulae  devised  from  the 


results  of  laboratory  work* 


-SUMMARY  OF  FIELD  WORK 


Results  of  1928  Tests  of  Ribicid.es  Applied  in  Idaho,  California  and  Oregon! 
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Experimental  plots  at- Santa,  Idaho  were  checked  careful.  ■  by 
the  us  pal  method  of  ocul  s>r  estimate  during  the  latter  part  of  May  and  at 
intervals  during  tne:  month  of  June  . by  Haring,  Grafts  and  the  writer-* 
Results  of  -the  re  check  are  tabulated  in  Table  1* 
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RESULTS  OF  1826  EXPERIMENTAL  SPRATIHG  AT  SANTA.  .IDAHO 
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Sodium  hypochlorite 

1  Strength^ 

.10 

58  . 

.57  

1.™  am,  cl.udj.  ,  , .  , 

0 

9Q 

63 

99 

85 

43 

85 

n 

6jgq/28 

r  Sodium  hypochlorite 

5  Gallons 

,0  8 

98 

91 

63 

92 

45 

74 

*■  Sodium  hypochlorite 

— 

99 

51 

94 

58 

87 

0 

90 

82 

43 

0 

6/27/28 

VII  A  (0-.65) 

6  8 

59 

Heavy  rain  3:30  p.m. 

„ 

0 

0 

99 

96.  

131 

6/28/28 

7/9/28 

I  A  (4-5) 

1 - J - 

Sodium  hydroxide 

0.16 

14  ' 

.  9,.  | 

57 

47 

Pine.  Warm.  Clear. 

0 

I  99 

1  93 

55 

95 

59 

117 

1  -  ■ 

1  M 

7/10/28 

I  4  (3-4)  1 

«■  Sodium  hydroxide 

0!  16 

10 

56 

50 

:  ' 

L 

1  0  i 

I  99. 

I  92 

94 

56 

68 

. 

(  

4 

1  1 

7/10/28 

1  A  (2.7-3) 

.  Furfural 

Fine,  Warm.  Clear.  | 

Fine.  Warm.  Clear. 

.  

1 

99 

93 

29 

86 

57 

0 

7/11/28 

I  B  (2.7-3) 

2.00 

0.08 

18 

58 

51 

Pine.  Warm.  Clear. 

Data  to 

1930 

Data  to 

1S30 

0 

7/12/28 

VI  A  (2-2.4) 

„  s„dll,  hvdr„xla. 

2.00 

0.32 

5 

59 

54 

Pine.  Warm.  Clear. 

Q 

99 

91 

87 

47 

7/16/2e 

VII  A  (2-3) 

Calcium  chloride 

2.70 

0.69 

55 

63 

53 

Pine.  Warm.  Clear. 

Q 

Q 

98 

97 

258 

7/16/28 

VII  B  (0-1) 

«■  Calcium  chloride 

2.70 

1.20 

9 

8 

63 

53 

Pine.  Warm.  Clear. 

0 

0 

0 

96 

91 

192 

7/17/28 

VI  A  (2.4-2) 

*■  Manganese  chloride 

o!oi6 

6.8 

67 

61 

Warn.  Cloudy. 

Rain  late  o.m. 

0 

99 

91 

68 

87 

55 

0 

7/17/28 

VI  A  (3-3.65) 

Manganese  chloride 

0!  08 

6.8 

g 

57 

Warm.  Cloudy. 

Rain  late  p.m. 

0 

93 

59 

90 

0  . 

7/16/28 

71  A  {3.65-41 

3.40 

0.008 

6.8 

5.5 

62 

63 

Rain  late  p.m. 

0 

95 

93  1 

40 

92 

54 

73 

7/21/26  1 

r  Calcium  chloride 

2.00 

9 

6.5 

61 

47 

Clear.  Hot. 

97 

92 

122 

vti  n  (i.i  as 

2.70 

0.89 

47  1 

0 

Q 

Q 

97 

96 

51 

7/21/28 

,  8  1S-5  61 
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47 
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Q 
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4? 
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58 
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Ill  B  (5-6) 

*  Potassium  permanganate 

3.40 

fi 

58  I 

,  eloud 

0 J 

— “—1 

8/2/26 

III  A  (1-1.5) 

.  Furfural 

B 

- 1 

58 

- 1 

»am.  Cloudv 

— 

“  "'1 

0 

— n 

r — 

6/2/28 

4  fL.1 

-J& 

zz 

i 

.fans,  Q1 9 ^ - 

Zj 

z: 

id 

Q 

_ 79_[_30__ 

_ 51 _ 

tz 

_ 

(1)  Symbol  for  sodium  chlorate. 

(2)  Concentration  of  chemical  expressed  in  this  report  as  pounds  per  gallon  Instead  of  per  cent  by  weight 
(2)  Plots  burned  over  in  fail  of  1928  by  men  clearing  brush. 
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TABLE  HO.  1  (Continued) 

.INSULTS  OF  19^8_D^.ERIMENTAL_SF.RAYING  AT  SANTA.  IDAHQ, 


Annual  Report  1929 
H.  R.  Of ford 


Discussion  of  Idaho  York.  The  four  best  spray  formulae  for 
the  destruction  of  C.  inernis  gave  the  following  percentage  kill  of 
bushesi  sodium  chlorate  plus  manganese  chloride  97;.  ,  sodium  chlorate 
alone  pH  6# 8,  72$,  sodium  chlorate  plus  potassium  permanganate  64$, 
sodium  chlorate  plus  sodium  hydroxide5  59$.  The  results  of  the  sodium 
chlorate  manganese  chloride  mixture  are  probably  not  an  exact  state¬ 
ment  of  the  toxicity  owing  to  the  fact  that  the  Ribes  on  this  partic¬ 
ular  station  were  small  bushes,  and  due  to  the  complete  nature  of  the 
kill  it  was  difficult  to  distinguish  G.  inenais  from  R.  lacustre. 

This  formula,  however,  will  bear  further  investigation.  Slight 
adjustments  of  pH  from  5-8  appear  to  make  very  little  difference  to 
the  toxicity  of  the  spray.  Strongly  alkaline  sprays  or  strongly  acid 
sprays  showed-  considerable  difference,  however,  the  alkaline  sprays 
as  previously  reported  being  much  more  effective  than  the  acid  sprays. 
Taking;  into  consideration  the  size  and  vigor  of  the  Ribes  to  which  the 
^above  sprays  were  applied  and  the  general  vigor  of  the  partially  killed 
bushes  the  alkaline -chlorate  spray  stands  out  as  the  best  Bibicide 
for  S.  inenais. 

The  same  four  sprays  named  -above  showed  most  promising  results 
on  R.  lacustre,  and  are  sufficiently  toxic  that  they  might  well  be  ■ 
recommended  for  field  use  were  it  not  for  the  fire  risk  attached  to 
the  application  of  sprays  containing  2.7  pounds  chlorate  per  gallon  of 
water.  The-  four  most  effective  Ribicides  for  R.  lacustre  averaged  94$, 
kill  of  bushes. 

- 

One  of  the  upsets  of  the  1929  season  was  the  observed  suscepti¬ 
bility  of  J3,*  vi sepsis simum  to  chlorates.  A  15 $  solution  (l  lb.  per  gal, 
water)  .killed  37$  of  the  bushes.  As  previously  noted  for  H,  petiolare 
and  >_•&*  inenais,  the  addition  of  calcium  chloride  rendered  the  chlorite 
somewhat  less  toxic.  Best  results  were  obtained  at  pH  of  6.8.  The 


plu.:.i££Lj 

MXU&- 

-  - 

|l/5?Z2e  . 


chlorate  to  any  great  extent. 


4  V-  Ji 


,  "Results  of  rather  small  tests  on  R.  petiolare  of  dilute  solu¬ 
tions  of  chlorate  with  and  without  an  additional  oxidizing  agent  showed 
that  solutions  at  pH  6.8  were  quite  effective.  Reduction  of  the  acidity 
to  pH  of  2,  however,  is  not  advisable.  Chlorate  at  pH  12  showed  several 
resprouts  from  the  crown  end  some  live  stem  not  completely  killed. 

— -i1*2) - 1 i.Calclum  chlorid.  2.40  1  4.4  6  j S3  50  i't.rai.  ci.nr. 

Chemical  eradication  plots  located  on  the  South  fork  of  the 
Stanislaus  River,  and  at  lei  and  Meadow  in  the  Stanislaus  national  T’orest 
were  checked  during  the  first  two  weeks  of  June  by  drUrbhl  ~aix&  Van  Atta. 
A  summary  of  the  spray  effectiveness  is  given  in  Table  2. 
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TABLE  NO.  2 


RESULTS  OF  1928  EXPERIMENTAL  SPRAYING  IN  CALIFORNIA 

DATA  TAKEN  IN  1929 


Plot  Number 

Chemical  Used 

tration 
Lbs.  Per 
Gal.  H20 

pH  of 
Spray 

Gal¬ 

lons 

Spray 

UBed 

At  Time  of  Application 

R.  nevadense 

G.  roezli 

Date  of 
Applica- 
tion 

Average 

Soil 

Temper¬ 

ature 

7  a.m. 
to  5 
p.m. 

Deg.  F. 

Average 

Rela- 

Humidi- 

ty  7 

5  p.m. 

Weather  Log 

Live 
Stem 
Killed  1 
Fer 

Cent  | 

Bushe6 

Killed 

Per 

Cent  j 

Treated 

Number 

Live 

Stem 

Killed 

Fer 

Cent 

Bushes 

Killed 

Per 

Cent 

Bushes 

Treated 

Number 

6/20/28 

S.F.  Stanislaus 

I  A  (0-1)  Area  I 

A  (1) 

2.70 

2.80 

in  a 

52 

55 

Warm.  Clear. 

9B 

43 

87 

0 

6/21/28 

I  A  (1-2) 

*  Calcium  chloride 

2.70 

3.00 

9 

8 

51 

56 

Warm.  Clear. 

96 

36 

95 

0 

6/21/28 

I  B  (0-1) 

♦  Calcium  chloride 

2.70 
 2.40 

9 

7 

51 

56 

Warm.  Clear. 

98 

75 

68 

91 

63 

8 

6/21/28 

I  B  (1-2) 

*•  Ammonium  chloride 

2.70 

1.50 

5.6 

6 

56 

Warm.  Clear. 

96 

61 

78 

0 

6/23/28 

I  B  (2-3) 

♦  Ammonium  chloride 

2.70 

1.60 

5.6 

7 

54 

52 

Warm.  Clear. 

98 

91 

21 

0 

2  

6/23/28 

I  A  (2-3) 

«■  Ammonium  chloride 

2.70 
'  1.80 

5.6 

3 

54 

52 

Warm.  Clear. 

99 

69 

29 

33 

0 

6/25/28 

II  A  (0-1) 

A 

1.40 

0.42 

10 

54 

56 

Warm.  Clear. 

92 

32 

66 

0 

6/25/28 

II  B  (0-1) 

3.40 

1.5 

99 

11 

0 

6/25/28 

II  A  (2-3) 

*>  Sodium  tetraborate 

1.40 

0.42 

a  * 

54 

56 

Cl*** 

98 

81 

27 

0 

6/26/28 

II  B  (1-2) 

A 

1.40 

9 

4 

52 

56 

Warm.  Clear. 

99 

89 

28 

0 

6/26/28 

II  B  (2-3) 

♦  Potassium  permanganate 

1.40 

0.42 

3 

52 

56 

Warm.  Clear. 

97 

50 

28 

0 

6/26/28 

II  A  (1-1.5) 

Ammonium  chloride 
«■  Sodium  dichromatp 

0.89 

0.42 

5.5 

52 

56 

Warm.  Clear. 

17 

0' 

23 

35 

0 

1 

6/36/28 

II  A  (1. 5-1.7) 

Ammonium  chloride 

1.40 

5.5 

4 

52 

56 

Warm.  Clear. 

52 

12 

17 

0 

6/26/28 

II  A  (1.7-2) 

Ammonium  chloride 

2.70 

5.6 

5 

52 

56 

Warm.  Clear. 

71 

0 

32 

0 

6/37/28 

I  A  (0-1)  Area  III 

Ammonium  chloride 

1.40 

5.9 

11 

51 

59 

Cloudy  at  intervals 

0 

85 

5 

40 

6/27/28 

I  A  (1-1.6) 

Ammnnium  chloride 

2.70 

5.8 

4 

51 

59 

Cloudy  at  intervals 

0 

81 

3 

31 

6/27/28 

I  A  (1.5-2) 

Ammonium  chloride 
*  Sodium  dichromate 

0.89 

0.42 

3 

51 

59 

Cloudy  at  intervals 

0 

36 

0 

u 

6/27/28 

I  B  (0-1) 

Sodium  hypochlorite  (2) 

A  Strength 

4 

51 

59 

Cloudy  at  intervals 

4 

0 

1 

39 

0 

10 

6/27/28 

II  A  (2-3) 

Sodium  hypochlorite 

^  Strength 

2 

51 

59 

Cloudy  at  intervals 

11 

0 

1 

42 

0 

6/27/28 

II  B  (2-3) 

Sodium  hypochlorite 

Full 

Strength 

4 

51 

59 

Cloudy  at  intervals 

0 

32 

0 

14 

6/28/28 

I  A  (2-3) 

Ammonium  persulphate 
*■  Ammonium  chloride 

0.89 

0.42 

3 

52 

65 

Cloudy  at  intervals 

0 

36 

0 

17 

6/28/28 

I  B  (1-1.5) 

*■  Ammonium  chloride 

2.70 

1.60 

3 

52 

65 

Cloudy  at  intervals 

0 

90 

43 

21 

6/28/28 

I  B  (1.5-2) 

«■  Ammonium  chloride 

2.70 

1.40 

5 

52 

65 

Cloudy  at  intervals 

0 

95 

50 

20 

6/29/28 

I  B  (2-3) 

Calcium  chloride 

2.70 

2.80 

9 

5 

52 

56 

Warm  Clear 

0 

55 

31 

19 

6/29/28 

II  A  (1-2) 

»  Calcium  chloride 

2.70 

2.40 

9 

4  

52 

56 

Warm.  Clear. 

0 

99 

86 

21 

6/29/28 

11  A  (0-1) 

♦  Calcium  chloride 

2.70 

3.00 

9 

5 

52 

56 

Warm.  Clear. 

0 

99 

89 

6/29/28 

II  B  (0-1) 

*■  Ammonium  chloride 

2.70 

1.80 

5.6 

1 

_ 52 _ 

56 

Warm. _ Clear. _ 

0 

95 

_ 8 _ 

6/29/28 

II  B  (1-2) _ 

Potassium  permanganate 
Acetic  acid 

0.42 

0.08 

4 

52 

56  1 

Warm,  Clear. _ 

0 

_ 35  _  . 

_ 3 _ 

,_33 

6/30/28 

11  A  Area  II  (0-1) 

Sodium  hypochlorite 

Full 

Strength 

53 

61 

Cloudy. 

52 

0 

7 

36 

0 

8 

6/30/28 

II  B  (0-1) 

Sodium  hypochlorite 

4  Strength 

2 

53 

61 

Cloudy. 

32 

0 

16 

6/30/28 

II  B  (3-4) 

Sodium  dichromate 

0.89 

2 

53 

61 

Cloudy. 

18 

0 

14 

11 

0 

3 

7/2/28 

II  B  (6-6.6) 

Potassium  permanganate 
♦  Acetic  acid 

0.89 

52 

62 

Cloudy  at  intervals 

10 

0 

l 

7/2/28 

II  B  (4-5) 

Ammonium  persulphate 
*  Acetic  acid 

0.89 

0.16 

3 

52 

62 

Cloudy  at  intervals 

2 

0 

11 

33 

0 

7 

7/3/28 

II  A  (1-2) 

*■  Calcium  chloride 

2.70 

2.40 

6 

53 

99 

83 

35 

45 

25 

7/3/28 

II  A  (2-3) 

A 

♦  Calcium  chloride 

2.70 

2.80 

4.4 

8 

53 

50 

Warm.  Clear. 

99 

70 

43 

87 

40 

5 

7/6/28 

II  A  (3-4) 

A 

«-  Ammonium  chloride 

2.70 

1.60 

9 

3.5 

53 

59 

Warm.  Clear. 

99 

80 

51 

27 

0 

2 

7/5/28 

11  A  (4-5) 

A 

♦  Ammonium  chloride 

2.70 

1.80 

9 

6 

53 

59 

Warm.  Clear. 

94 

48 

56 

84 

33 

12 

2/6726 

II  A  (6-6.6) 

A 

Ammonium  chloride 

2.70 

1.50 

9 

i 

53 

59 

Warm.  Clear. 

96 

25 

4 

0 

(1)  Symbol  for  sodium  chlorate. 

(2)  A  commercial  product.  Percentage  NaOCl  standard. 
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TABLE  NO,  2  (Continued) 


RESULTS  OF  1928  EXPERIMENTAL  SPRAYING  IK  CALIFORNIA 

DATA  TAKEN  IN  1929 


(1)  Symbol  for  sodium  chlorate, 

(2)  A  commercial  product.  Percentage  NaOCl  standard. 

Annual  Report  1929 
B.  R,  Of ford 


Discussion  of  California  for  :.  Result s  of  the  application  of 
chemicals  to  G*  roezli  do  not  promise  a  satisfactory  Ribicide, 

G.  roezli  is  very  resistaiit  to  a  large  range  of  formulae  tested  by 
spray  application,  closely  approximating  the  resistance  exhibited 
by  G.  inermis  in  Idaho.  Sodium  chlorate  alone,  or  sodium  chlorate 
mixed  with  ammonium  chloride  or  calcium  chloride  in  acid,  basic  or 
neutral  solutions  gave  mediocre  results.  85  to  90^  Kill  was  obtained 
with  sodium  chlorate  and  calcium  chloride  on  Area  III,  on  the  South 
forks  of  Stanislaus.  The  bushes  affected  were  in  an  open  moist  piece 
of  land.  On  the  same  area  G.  roezli  sprayed  with  a  mixture  of  sodium 
chlorate  with  an  intermediate  concentration  of  calcium  chloride  gave 
only  31^  kill.  The  latter  experiment  was  oerfonned  on  6.  roezli 
growing  in  a  drier  location.  Complete  and  partial  kills  are-  shown  by 
photographs,  840  and  W.  843. 

S*  nevadense  is  much  more  susceptible  to  all  chemicals  than 
G.  roezli.*  as  reference  to  Table  2  shows.  However,  in  view  of  d^rbal's 
observation  that  R.  nevadense  frequently  resorouts  the  second  year 
after  application  the  percentage  of  kill  should  not  be  taken  as  final. 

An  excellent  kill  was  obtained  in  Leland  Meadow  in  tne  moist  and  shady 
southeast  end  of  the  meadow  with  a  mixture  of  sodium  chlorate, 
furfural  and' ammonium  chloride,  and,  also  with  a  mixture  of  dodium 
chlorate  and 'furfural.  These  results  may,  in  part,  be  attributed  to  the 
favorable  conditions  in  the  southeast  corner  of  tne  meadow.  A  high 
percentage  of  kill  (89-91)  was  obtained  with  straight  sodium  chlorate  in 
another  area.  Furfural  chlorate  mixtures,  however,  are  to  be 
investigated  further.  Typical  killing  action  on  H.  nevadense  is 
illustrated  by  photographs  838  and  if.  83S. 

In  general,  the  action  of  sodium  chlorate  alone,  on  both 
G.  roezli  and  R„  nevadense,  is  more  effective  than  mixtures  of  sodium 
chlorate  ,ith  calcium  chloride  or  with  ammonium  chloride  in  acid  and 
alkali  solutions. 

Conditions  of  low  humidity  which  exist  for  the  greater  part 
of  the  summer  in  the  Sierra  regions  undoubtedly  militate  against  the 
successful  chemical  eradication  of  Ribes.  Unless  ja  chemical  can  be 
developed  which  penetrates  in  lethal  quantities  before  the  spray  dries 
under  the  existing  low  humidity,  it  may  be  necessary  to  resort  to  late 
season  applications  of  a  spray,  or  root  applications  of  a  hygroscopic 
mixture. 

Chemical  plots  established  at  Still  Creek  and  at  Teda  Lake, 
Oregon,  in  1928,  were . rechecked  in  July  of  1929  by  d’Urbal  after  a 
preliminary  examination  by  the  writer.  Data  were  recorded  for  life  stem 
and  bushes  killed  in  the  usual  way  and  the  percentage  kill  of  live  stem 
and  bushes  reported  in  Table  3  are  given  for  R.  bracteosum  and  R.  lacustre. 
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RESULTS  OF  1928  EXPERIMENTAL  SPRAYING  IN  OREGON 
DATA  TAKEN  IN  1929 
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(1)  Relative  humidity  and  soil  temperature  not  taken  during  1928  Oregon  spraying. 

(2)  Sodium  chlorate. 


W*  840~G»roesli  in  Plot  I  Area  II,  S.F.  Stanislaus  Ei^er,  Calif  ,  Completely 
killed.  Sprayed  July,  1928  with  Na&Og  2,7  lbs,  ♦  ammonium  chloride  1.6  lbs, 
per  gal,  water,  pH  9,  picture  taken  July,  1928. 


W, 843- G, roezli  in  plot  IX  A  (0-1)  Leland  Meadow,  Calif,  Resprouting  from 
crown.  Sprayed  July  1928  with  NaCiQg  2.7  lbs.  *e  CaClg  3,0  lbs,  per  gal, 
water,  pH  12.  Picture  taKen  July,  1929, 


Discussion  of  Oregon  Work.  Chlorate  sprays  of  concentration 
less  than  1*4  per  gallon  (15$)  were  relatively  ineffective  on 
H.  bracteosum.  Chlorate  sprays  of  higher  concentration  (2-2*7  lbs. 
per  gal.)  gave  kills  of  17  and  48$,  respectively.  The  addition  of 
alkali  cut  down  the  efficiency  of  the  chlorate,  viz., 


Spray. 

Sodium  chlorate  .89  lb. 
«  i»  1.4  lb. 

*  2.0  lbs. 

»  »  2.7  lbs. 


Alone 

6|~krn 

63$  kill 
17$  kill 
48$  kill 


.;ith  2 $  haOK 

0$  kill 

30$  kill 
23$  kill 
20$  kill 


rWWWa  B  (3-3.6)  A  t-sTsr^'f- " 

The  results  of  spraying  H.  1 adust re  were  rather  encouraging 
in  view  -pf-  the-large  mats  of  extremely  vigorous  bushes*  This  type  of 
growth  jLs  extremely  difficult  to  eradicate  by  hand.  The  kill  of  live 
stem  was  complete  in  almost  all  cases  and  the  effectiveness  of-  eradi¬ 
cation  is  much  greater  than  the  percentage  kill  of  bushes  would  indicate. 
E.  lacustre  as  it  grows  in  Oregon  .seems  to  be  more  snsceptible  to  the 
to.-ic  action  of  sodium  chlorate  than  the  same  species  under  Idaho 
conditions.  It  is  interesting  to  note  from  Table  3  that  alkali- increased 
the  effteetiveness  of  dilute  solutions  of  chlorate  on  E,  lacustre  Tinder 
Oregon  conditions  as  it  did  in  Idaho* 


mixture 


iTOir  both  H»  lacustre  and  H.  bracteosum  the  effectiveness  of  a 


of  sodium  chlorate  and  calcium  chloride  was  inversely  proportional 
to  the  calbium  chloride  content.  At  variance  with  this  observation  was 
a  75$  kill  of  bushes  obtained  atVeda  Lake  with  an  intermediate .  concen¬ 
tration  of  calcium  chloride  added  to  the  regular  strength  sodium  chi of ate. 

The  Application  o’f  flew  Hibicides  in  Idaho,  California  and  Oregon  in  1929. 

At  Santa,  Idaho,  new  Hibicides  were  tested  by  spray  application 
to  the  stm  forms  of  1.  inermis  and  fi.  lacustre.  These  plots  were  of 
regulation  size,  100x33  feet..  Plots  were  also  located  in  the  stream 
type  in  order  to  test  the  sprays  on  shade  types  of  0.  inermis  and 
B.  lacustre.  These  plots  were  marked  jpith  stakes  in  the  regular  manner  but 
were  not  of  uniform  size  owing  to  the  scattered  distribution  of  Bibes. 
Stream  type  pl:o=ts~are  Indicated  in  Table  4  by  Ex.  followed-  by  a  number, 
and  were  locate!  opposite  permanent  plots  A  and  XI .  A  summary  of  the 
experiments  perfo-rmed  is  given  in  Table  4.. 
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TABLE  MO.  4 


SUMkABY  OF  EXPERIMENTAL  SPRAYS  APPLIED  AT  SANTA, 

IDAHO.  DURING  1929  FIELD  SEASON 


Date  of 
Appli¬ 
cation 

Plot  Number 

1 

■  1 

1 

pH  of 
Spray 

Gal¬ 

lons 

Spray 

Used 

At  Ti 

me  of  Application 

1 

Chemical  Used 

Concen¬ 
tration 
Lbs.  Per 
Gal.  H20 

Average 

Soil  Temp. 
7:30  a.m. 
to  5  p.ffi. 
Degrees  F . 

Average 
Relative 
Humidi ty 
7:30  a.m. 
to  5  p.m. 

Weather  Log 

7/2/29 

XI  A  (0-1) 

rrn 

.  Magnesium  chloride 

2.70 

1.50 

6.5 

2.0 

55 

37 

Warm.  Clear. 

7/8/29 

XI  A  (1-1.6) 

A 

+  Magnesiui r»  chloride 

2.70 

1.50 

8.0 1 

2.0 

56 

59 

Warm.  Clear. 

7/8/29 

XI  A  (1.6-2) 

Magnesium  chloride 

!  2.70 

1.50 

4.0 

2.0 

56 

59 

Warm.  Clear. 

7/8/29 

XI  A  (2-2.5) 

A 

*  Magnesium  chloride 

2.70 

0.75 

8.0] 

1 

3.5 

56 

59 

Warm.  Clear . 

7/9/29 

XI  B  (1-2.2) 

Y  (2) 

3.54 

6.51 

5.0  1 

57 

48 

Warm.  Clear. 

7/9/29 

XI  B  ( 2.2-3) 

Y  M 

3.54 

o.5l 

5.0  1 

57 

4b 

Warm.  Clear. 

7/10/29 

XI  A  (2.5-3) 

-»  Magnesium  chloride 

2.70 

,  0.75  1 

4  .0  | 

6.0 

60 

44 

Warn*.  Clear. 

7/10/29 

XI  A  (3-3.6) 

A 

4  Magnesium  chloride 

2.70  | 

0.75  1 

6 .5  | 

3.0 

80 

44 

Warm.  Clear. 

7/11/29 

XI  A  (3.6-4) 

A 

2.70 

0.38 

8.0 

3.0 

57 

48 

Warm.  Cloudy. 

7/11/29 

XI  B  (3-3.5) 

A 

2.70 

_ 0.38 _ 

6.5 

2.0 

57 

48 

7/11/29 

XI  B  (3.5-4) 

A 

2.70 

0.38 

470 

4.0 

57 

48 

Warm.  Cloudy. 

7/12/29 

XI  B  (0-1) 

2.70 

0.19 

8.0 

2.0 

55 

43 

Warm.  Cloudy. 

7/12/29 

XI  A  (4-4.5) 

A 

2.70 

0.19 

47o 

1 

3.0 

55 

43 

Warm.  Cloudy. 

7/12/29 

XI  A  (4.5-5) 

2.70 

0.19 

6.5 

4.0 

55 

43 

Warm.  Cloudy. 

7/13/29 

XI  A  (5-5.5) 

Y  (2) 

*  Magnesium  chloride 

6.5 

5.0 

59 

38 

Warm.  Clear. 

7/15/29 

XI  B  (4-4.4) 

XI  A  (5.5-6) 

y  C2 y~ 

+  Glue  Glvcerine 

3? 54 

ITs 

~5 .  0  ‘ 

7/17/29 

XI  B  (4.4-5) 

X  H)  '  " 

Molasses 

1.40 

6.5 

5.0 

66 

30 

Hot.  Clear. 

7/17/29 

XI  B  (5-6) 

1 

X 

+  Molasses 

2.00 

6.5 

5.0 

66 

30 

Hot.  Clear. 

7/18/29 

X  B  (0-.4) 

X 

4  Molasses 

2.70 

6.61 

!  5.0 

65 

39 

Hot.  Clear. 

7/18/29 

X  B  (.4-1) 

4  Molasses 

3.40 

6.5 

5.0 

65 

39 

Hot.  Clear. 

7/22/291 

X  B  (1-1.5) 

X 

4-  Glue 

2.70 

6.5 

5.0 

59 

34 

Warm.  Clear. 

7/22/29 

Ex.  1 

X 

.  Molasses 

2/70 

6.5 

5.0 

65 

27 

Warm.  Clear. 

7/23/29 | 

Ex.  2 

X 

♦  Glycerine 

2.70 

6.5 

5.0 

56 

24 

Warm.  Clear. 

7/23/29 

XII  A  (0-.05) 

X 

llolasses 

2.70 

6.5 

5.0 

60 

35 

Warm.  Clear. 

7/25/29 

XII  A  (.05-. 1) 

X 

4-  Molasses 

2.70 

6.5 

5.0 

1 

Warm.  Clear. 

7/26/29 

XII  A  (.1-.2) 

X 

4.  Sodium  thiosulphate 

0.42 

4.12 

5.0 

Warm.  Clear. 

7/26/29 

XII  A  (.2-. 3) 

X 

■4  Sodium  thiosulphate 

0.89 

4.12 

5.0 

Warm.  Clear. 

8/8/29 

X  B  (1.5-2) 

X 

4  Sodium  thiosulphate 

2.00 

2.06 

5.0 

59 

56 

Warm.  Clear 

'  8/8/29 

Ex.  3 

Sodium  thiosulphate 

4.12 

4.0 

59 

30 

Warm.  Clear. 

8/9/29 

Ex.  4 

Sodium  thiosulphate 

3.09 

5.0 

58 

26 

Warm.  Clear. 

8/9/29 

Ex.  5 

Sodium  thiosulphate 

2.06 

4.0 

58 

26 

W:irm.  Clear. 

8/24/29 

Ex.  6 

X 

■*  Glue  (5)  4  Glycerine 

0.89 

8.0 

6.0 

8/24/29 

Ex.  7 

X 

4-  Glue  4-  Glycerine 

1.40 

8.0 

5.0 

! 

8/24/29 

Ex.  8 

4  Glue  4-  Glycerine 

2.00 

8/7 

5.0 

8/24/29 

Ex.  9 

X 

4  Glue  4  Glycerine 

2.70 

8.0 

5.6 

9/3/29 

Ex.  10 

Magnesium  chlorate 

3.40 

114.0 

9/3/29 

Ex.  11 

X 

4  Ammonium  chloride 

|  1.40 

0.50 

|  5.0 

9/3/29 

Ex.  12 

X 

•4  Ammonium  chloride 

1.40 

5.0 

— 

9/3/29 

Ex.  13 

X 

4  Magnesium  chloride 

2.70 

0.37 

10.0 

"57cT 

9/3/29 

Ex.  14 

X 

4  Magnesium  chloride 

2.70 

0.19 

“lo/o 

5.0 

(1)  Sodium  chlorate. 

(2)  Hew  complex  series  made  in  field  (Cu  1  :  SgOg  6  :  CH  4). 

(3)  New  complex  series  made  in  field  (Cu  1  :  S2O3  5  :  CN  4). 

(4)  Standard  complex  furnished  from  quantity  made  in  Spokane  by  H.  B.  Ofl'ord. 

(5)  Slue  .02#  per  gallon  water  and  glycerine  .1  to  .5#  per  gallon  as  sticker  and  binder. 
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Most  o f-tire  expe-rime at al  work-in -the  Stanislaus  National 
Forest  was  done  at  Gooseberry  Camp  near  Strawberry  in  the  so nt. beast 
luart'r  of  section  13,  townsnip  4  north,  range  IS  east.  This  area 
1  j  r  roezli  in  great  numbers  growing  in  semi-moist  conditions 

to  a  aprSg;  Hearty,  on  an  open  Mllside, 
aoray  applications  were  made  On  B.  cerera.  Area  I,  a*  noted  in  *a«.e 
“cdcrieed  the  E  cere™  plots  and  Areas  IX  W  «  eont.v 
0  ’  1  r-  vftpK 11.  Since  this  area  did  not  contain 

satSlfH  n!vadense;Spori^Stions  of  the  <  sprays  to  R-.nevadense 

«re  i^»t%5p5«  in  the  sou“  end  °f  tiW-“?aa°'’  "iJ3Cent 

1928  plots. 

W^iii  Ribi aides  were  applied  to  J. 

ieet  abovy  ne  *&  ijw  habitat  of  G.  inermis,  as  it  gp«  FI 

resembles  war,  of 

and  alder- in  *Mch  0.  inen^e  and  ^  l|£^tr2.  grow  so  pro  £ 

W  W  area  attorn 

low  nnmi  TaTbl^  No.  5  gives  a  summary  of  experimental  spray- 

in^performethet*  Gooseberry  Case,  .eland  Meadow  end  Meadow  valley. 


7/3/29  V  A  (la-lb _ 

7/3/29  llV  A  ( 0- .  7 ) 

jiieadotf  Valley] 


.aijsfi1..! !i«. 


field  (Cm  1  :  S2G3  .8  :  CN 

field  (Cm  1  :  S2O3  7  :  c» 

field  (Cm  1  :  &C3  7  :  CN 


(7)  Olue 

(8)  S/ffibe 


Ler  0.16 
ider  0.2 
■  0.02# 
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IsncxisM  sxxbXs  xn6i3  arid-  ai  3iiow  Isinaffi.fr:  9qxe  siii  !o  iaoM 
iasadixrca  sdi  nx  vxiadwsiia  ibsh  giiisO  x>Ti90r93  0oD  iB  snoJb  sbw  iasiol 
*iaB9  81  9§nBi  <diion  i  qidanwoi  ,8X  noxiosa  'io  laiiaxrp 
gnoii ifcxico  iaioia-ifflsa  nx  gn iwoia  siadjntm  isai&  xxx  xlssoi  .jD  Mnisinoo 
, c  o is XX id  xi9qo  xxs  no  .^xxx'Xqs  e  oi  insoBk&s  xtaqas  lo  bstb  ns  nr 

nx  Mi  on  as  ,X  bsiA  .axrsxso  .a  no  aMm  qisw  anoiisoilqqs  •^saqa 

iso  «  , 

xiistfnoo  ion  bib  sets  a Mi  soxxxS  . xXssoi  «j)  lo  anoiiBiinsonoo  .9-di 
9an9i)BV9n  .a  oi  sx&tqs  X  add-  J.o  anoiiso  - 

oi  ia.so&lb&  woMam  sdi  io  Jbne  ddxxos  odd  nx  woLbsIx  hnslaj  is  9Mm  sisv: 

♦aioXq  8S6I 


2SfflLrXci  sdi  ai  a rattan  i  «D  oi  Miiqqs  aiaw  asfiioxdiH  wall 
G&8I  sdi  wolsd  s I M  diinol-ano  ixrods  SiS  noiiosa  nx  ia9io'i  lenoxis# 
aril  inods  ax  .saus  s xdT  ,5t9S*iO  \;9lXsV  woJbsaM  no  qiaso  noxisoxibBis  nism 
gnxwoig  Xs9i>i  asdliroiq;  bos  :sL99io  sdi  !o  Xsv9l  is  is  w  9di  avods  issl 
nx  swoici  il  sb  tSiadsai  *£  to  ijsiidsd  sdT  .axnnsni  .j)  10I  srxoxixbnoo 
woIXxw  qxisswa  to  asais  x Isa 0X0  \isv  asldiosasi  .sirnoiileQ  nx  bbsib  aaarii 
08  woi§  aiiaxrOBl  *fi  ins  a  xxYxsnx  .8  d  J  -  :  1  •;  is  Ms 
a©iixs  add  ox  gniwQ  (.V£S  .W  Ms  3£3  , anoxisiiaxrllx  993)  .QrisJbl 
lolrio  B91B  ^sIIsV  woXjbsM  axli  ievo  nsdsiaieq  xfoiriw  aaiii&ifficrrf  wol 
~%&-zqs  IsinejnJfrcqxe  ":o  x’xamsss  c  asvxg  5  *oK  side!1  .Milqqs  ion  eiaw 
.\sIXsY  yqbssm  ba s  woMaM  .bnelsJ  .ctibsO  vnadasooQ  is  Monotisq  §ni 


TABI5  SO.  5 


SUMMARY  OF  SXPRR IREN TAX  SPRAYS  APPLIED  IS 

CALIFORNIA  DURING  1929  FIELD  SEaSCN 


[ 

r 

| 

1 

At  THm#  of  loollcatlon 

Date  of 
Appli¬ 
cation 

Plot  Humber 

_ 

' 

Chemical  Used 

Concen¬ 
tration 
Lbs.  per 
Gal.  HgO 

pH  of 
Spray 

1 

Spray 

Used 

| Average 
Soil 

Temp. 

7  a.  m. 
to  5  p.m. 
Deg.  F. 

Average 

Relative 

Humidity 

1 

Weather  Log 

_ 

l&ooseberry 
6/20/291  Camp  S  (3) 

Y  (1) 

4.96 

10.0 

5 

25 

23 

Warm.  Clear.  _ 

6/22/29 

rro 

3.54 

1  6.5 

5 

56 

21 

Warm.  Clear.  _ _ 

6/22/29 

I  Ab  Area  I 

Y  1 

2.16 

6.5 

5 

56 

21 

Warm.  Clear. 

6/22/29 

I  Ac  Area  I 

yTT) 

1.41 

6.5 

5 

56 

21 

Warm.  Clear.  

6/24/29 

I  Aa  Area  II 

Y  (2) 

2.88 

6.5 

5 

56 

22 

Warm.  Clear.  _ 

6/24/29 

I  Ab  Area  II 

yT3) 

3.54 

6.5 

5 

56 

22 

Warm.  Clear. 

6/24/29 

I  Ac  Area  II 

- FT31 - 

2 . 88 

6.5 

5 

56 

22 

Warm.  Clear. 

6/24/29 

I  Ba  Area  II 

Y  13 

2.88 

6.5 

5 

56 

22 

Warm.  Clear. 

6/25/29 

I  Bb  Area  II 

rtsi 

3.54 

6.5 

5 

51 

25 

Warm.  Clear. 

6/25/29 

2a  Area  II 

xTJi 

♦  Molasses 

2.40 

6.5 

5 

51 

25 

Warm.  Clear. 

6/25/29 

2b  Area  II 

X 

*  Glycerine  (5) 

2.70 

0.04 

6.5 

5 

51 

25 

Warm.  Clear. 

6/26/29 

2c  Area  II 

X 

♦  Glycerine 

2.70 

0.24 

6.5 

5 

56 

33 

Warm.  Clear. 

6/26/29 

2d  Area  II 

X 

♦  Molasses  Magnesium  chloride 

2.70 

0.38 

6.5 

5 

56 

33 

Warm.  Clear. 

6/26/29 

2e  Area  II 

*  Glue  (?) 

2.70 

6.5 

5 

56 

33 

Warm.  Clear. 

6/26/291 

2f  Area  II  1 

X 

*  Molasses  *  Sodium  thiosulphate 

2.40 

2.09 

6.5 

5 

56 

33 

Warm.  Clear. 

6/27/29 

1 

3a  Area  II 

;  rm - 

*  Magnesium  chloride 

2.70 

2.60 

fi  K 

5 

57 

34 

Warm.  Clear. 

6/27/29 

3b  Area  II 

A 

+  Magnesium  chloride 

2.70 

2.60 

12.0 

5 

57 

34 

Warm.  Clear. 

7/3/29 

Leland  Meadow 
V  A  (1-la) 

X 

4  Glycerine 

3.57 

0.08 

6.5 

5 

40 

Clear.  Warm. 

7/3/29 

V  A  ( la-lb 

X 

♦  Glycerine 

2.70 

0.24 

6.5 

5 

40 

Clear.  Warm. 

7/3/29 

IV  A  (0-.7) 

X 

•»  Glycerine 

2.40 

0.20 

6.5 

5 

40 

Clear.  Warm. 

7/10/291 

Meadow  Valley 

I 

X 

*  Molasses 

2.70 

0.96 

6.5 

30 

47 

Clear  and  warm  with 
cold  morning  and  high 
humidity  in  early  a.m. 

1 

7/12/29 

II  (A)  0 

X 

01  ue  Glycerine 

1  2.70 

0.16 

6.51 

1  10 

40 

Clear  and  warm  wi th 
cold  morning  and  high 
humidity  in  early  a.m. 

7/12/29 

11  (A)  1 

X 

•»  Glue  •*.  Magnesium  chloride 

2.70 

0.50 

6.5 

10 

40 

Clear  and  warm  with 
cold  morning  and  high 
humidity  in  early  a.m. 

7/15/29 

III  A  (0-a) 

Y  13) 

+  Glycerine 

2.16 

1  0.20 

6.5 

10 

46 

Clear  and  warm  wi  th 

cold  morning  and  high 
humidity  in  early  a.m. 

7/15/29 i 

1 

IIII  B  (0-a) 

Y  (3) 

♦  Glue  ♦  Glycerine 

i  2.88 
0.20 

6  .'5 

10 

46 

Clear  and  warm  wi th 

cold  morning  and  high 
humidity  in  early  a.m. 

7/15/29 

1 

I  TV  A  (0-a) 

Y  (3) 

4  Glycerine 

3.54 

0.20 

6.5 

10 

46 

Clear  and  warm  with 

cold  morning  and  high 
humidity  in  early  a.m. 

7/15/29 

llV.4j.a-b). 

Y  (3) 

*  Glycerine 

3.54 

0.96 

6.5 

[jO  — 

46 

Clear  and  warm  with 

cold  morning  and  high 
humidity  in  early  a.m. 

(1)  Complex  series  made  in  field  (Cu  1  :  S2O3  .8  :  CN  2  ). 

(2)  Complex  series  made  in  field  (Cu  1  :  S2O3  7  :  CN  3  ) . 

(3)  Complex  series  made  in  field  (Cu  1  :  S2O3  7  :  CN  4  ) . 

(4)  Standard  complex  from  lot  made  in  Spokane  by  H.  R.  Offord. 

(5)  Glycerine  added  as  binder  0.1#  per  gallon  water. 

(6)  Molasses  added  as  a  binder  0.2#  per  gallon  water. 

(7)  Clue  added  as  a  sticker  0.02#  per  gallon  water. 

(8)  Symbol  for  sodium  chlorate. 
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W.  846-Showing  the  intimate  association  of  G.  inemis  and  willow»Meadow  Valley 
Creek,  Meadow  Valley,  Calif®  Hand  eradication  of  G. inermis  under  these  con- 
ditions  is  very  costly. 


W»  847- Showing  typical  growth  of  G.  inemis  in  stream  type,  Meadow  Valley  Creek, 
Meadow  Valley,  Calif. 


The  1929  spraying  in  Oregon  tested  chemicals  on  R. bract eo sum, 

G-.  watsQjii ana,  R«  sanguineum  and  R.  triste.  R. bracteosum  plots  were 
located  one  and  a  half  miles  down  stream  from  the  Still  Creek  camp  on 
the  west  bank  of  the  stream.  Sprays  were  applied  to  Gr» watsoniana 
in  an'  area  soht.h  of  the  loop  Highway  about  3  miles  east  of  mite  River 
and  a  short  distance  east  of  the  North  Fork  of  Iron  Creek*  The  site 
is  an  opeh  southeast  exposure  covered  with  bracken  fern  and  surrounded 
on  three  sides  by  Douglas  fir*  The  bushes  are  in  scattered  clumps  and 
were  fruiting  heavily  at  the  time  when  c head  cals  were  applied. 

The  1929  R. sangoineum  plots  were  located  at  Hoover,  Oregon,  five  miles 
up  the  Santiam  Biver  above  Detroit  in  the  Santiaia  national  Forest, 

About  two  miles  above  Hoover  (old  abandoned  logging  camp)  the  area  is 
marked  by  a  sign  on  the  right  hand  side  of  the  road.  The  area  is 
moderately  brushy  and  cut  over,  very  hot  and  dry,  and  the  Ribes  medium 
ifi  slrjz.e  growing  in  scattered  clumps.  R» triste  plots  were  established 
oji  the  weat  bank  of  Mud  Creek  one- fourth  mile  fr-mi  the  mouth  of  the  creek. 
The  steep  talus  slope  adjacent  to  the  stream  ends  in  shelf  rock  and  on 
this 'shelf  rock  in  the  shade  of  alder,  willow  and  red  osier,  R. trj ste 
grew.- in  great  abundance.  Table  Ho.  6  summarizes  the'  experiments  per¬ 
formed  at  Still  Creek,  Loop  Highway,  Santiam  River  and  Mud  Creek. 

TiaSEe '6a  summarizes  the  re  spraying  experiments  conducted  in  tne.  Veda 


Lake  and  Still  Creek  areas 

j  57 8/29  |IV 

8/8/29  17  B 

over  1928  plots. 

j  8/13/29| Sant  1^1  \ '  '«■  7 * ‘ 

23  ; Hot.  Clear. 

8/13/29|n 

7  'r  '  - iHot,  dear - 

8/13/29  |V 

’  Ti  3  ~~Wt.’  Clear - 

|  8/13/29-  VI 

’ 

T-5  J  23  [Hot.  Clear? 

"8/13/29jlII 

J  87 13/29 1 IV  ~i~  • 

8/l7/29|iiud  Creel 

8/17/29 1 Tt~ 

' 

8/17/29  III  ! 

8/17/29  17 

j  8/17/ 


I  8/17/39 

1 - - - j 

(1)  Soil 

(2)  fa*  • 

(3)  Stax 

(4)  3ofti\ 


.gansoaloBid «ff  xio  8X3011x0110  Lelas!  ao§9iC  ni  gni^siqa  SS0X  9x11 

.  .  Gxrsniijaxxas  »fl  .axis  in os  law  .-0 

no  qxuso  ilssiO  ililS  exic!  flioi't  assails  nwo£>  aslxai  IXsxi  £  Jbxte  ©no  LslsooX 
eiisi£qad-.ei'_.5  ol  JbsiXqqs  siev  sx.ziqZ  .easel  la  edi  ho  ataBCf  laew  ©rfl 
•29 viH  alia  lo  Isas  ssXiai  S  Icxoda  ^wriglK  qool  9xil  ho  diuoa  ssifi  ns  ai 
is  sdT  HesiC  noil  :o  :xioK  a-iioM  9x11  ho  ia&e  e onsiaib  foods  &  bne 
be  bxur  oiiva  Jbxxs  a? eh  xxsstosid  diJtw  l)9i9vco  suraoqx©  lassrllxroa  C9qo  as  ax 
j bus  sqmtxXo  Jhsiallfioa  ni  sis  sexlexrd  @riT  .ill  asXgnoCt  se.bla  seixil  no 
.bei£qqs  Q’xew  slsolnsssrio  xisriv?  9  axil  edl  le  ^Ilvsaxl  -^allixril  siew 
ssXlm  evil  eno§siQ  «19YooH  is  b&isoo X  ©law  slolq  grxsnia^xifis  *SL  6S6X  erlT 
.13910'S  XsnollB&I  xhsIIjxbS  aril  hi  lioileQ  avods  isviil  axsilxxeg  9dl  qxx 
si  .'>913  9ril  iqmo  -mrggc J  LerxoJoxt fids  i>Xo)  isvooH  ©Yode  asXlm  owl  IxrocfA 
si  seis  axil1  *£©01  eril  lo  ©Ms  Jbxxexi  Irigli  ©ri#  no  xigla  b  \d 
fflcflbsxc  ascfiH  sxll  Las  ,^iS  jbnjB  loxi  ^isv  ,isyo  Ixxd  Jbix©  Tkrfaxrxd  y,X9lai9l>ora 
beds  1  Xd.s  1 3 9  slew  alolq  elalil.H  .aqcaxXo  Leielljsoa  ax  §nlwois  ssia  cl 
.3tesio  9x11  10  xflxroai  ©xil  aivii  sXixn  dtujoh-eno  de&iO  huM  ho  2Lasd  leew  eril  no 
no  bixs  3foo  1  Hails  ax  alne  rassils  exll  ol  Ixisojs  (,-&•£  eqols  axrlsl  qaela  arfT 
els lil.i!  ,iels 0  .601  kos  wolxxw  ,ie.5Xs  “lo  ©Lsxls  sdl  al  xtfooi  Haris  siril 
alnexxlieqxe  sxil  assiiBmalra  3  «oK  eld©!'  .eoxxHmxdjs  1b©i§  ax  w©i§ 
taBllOB2  t  ^vnqiK  qool  .xxasiO  XX113  is  be&toh 
sf»©V  sal  ax  LsloaLaoo  alfisoilisq-xQ  -^ai^siqeai  ©ill  aesixsoaacrs1  «d  ©IdsT 
.aloig  SSSX  iavo  sseis  2fo9i0  XX113  Jbxxs  93isJ 


TABLE  MO.  6 

SUMMARY  Of  EXPERIMENTAL  SPRAYS  APPLIED  IN  OREGON 

DURING  1929  FIELD  SEASON 


Date  of 
Appli¬ 
cation 

Plot  Number 

Chemical  Used 

Concen¬ 
tration 
Lbs. per 
Gal.  H20 

pH  of 
Spray 

Gal¬ 

lons 

Used 

At  Time 
Average 
Relative 
Humidi ty 
7  a.m. to 
5  p.m. 

of  Application  (1) 

Weather  Log^ 

7/29/29| Still  Creek 
_  .  1 1 >_L.o-i) 

X  (3) 

■*  Glycerine 

1.80 

. 

6.5’ 

10 

33 

Clear.  Warm. 

7/30/29|  I  A  (1-2) 

1 

X 

*  Glycerine  ♦  Glue 

2.40 

6.5 

10 

45 

Sultry.  Cloudy. 

7/30/29 

I  A  (2-3) 

X 

♦  Glycerine 

2.70 

6.5 

10 

45 

7/30/29 

I  A  (3-4) 

X 

+  Magnesium  chloride 

2.70 

0.75 

6.5 

10 

45 

7/31/29 

I  B  (2-3) 

run 

Glue  *■  Magnesium  chloride 

1.40 

1.50 

6.5 

10 

54 

Sultry.  Cloudy. 

8/1/29 

I  B  (3-4) 

Y  fe) 

+  Glycerine  +  Glue 

2.16 

6.5 

10 

80 

Foggy. 

8/2/29 

II  A  (0-1) 

Y 

*  Glycerine  *  Glue 

2.88 

6.5 

10 

75 

Foggy  in  early  a.m. 
Clear  in  p.m. 

8/2/29 

II  A  (1-2) 

Y 

Glycerine  *  Glue 

3.54 

6.5 

10 

75 

8/6/29 

Loop  Highway 

I  A 

X 

*  Glycerine 

2.40 

6.5 

5 

42 

Hot.  Clear. 

8/6/29 

II 

X 

♦  Glycerine 

2.70 

6.5 

5 

42 

1 

Hot.  Clear. 

8/7/29 

I  B 

Y 

+  Glycerine 

2.88 

6.5 

5 

47 

Hot.  Clear. 

8/7/29 

III 

Y 

■*  Glycerine 

3.54 

I 

6.5 

5 

1 

47 

Hot.  Clear. 

8/8/29 

IV  A 

A 

1  1.40 

6.8 

5 

37  ' 

Hot.  Clear. 

8/8/29 

IV  B 

A 

♦Glycerine  ♦  Sodium  hydroxide 

|  1.40 

0.08 

5 

37 

Hot.  Clear. 

8/13/29 

Santiam  River 

I 

Y 

♦  Glycerine 

2.88 

6.5 

5 

23 

Hot.  Clear. 

j 

8/13/29 

II 

Y 

a  Glycerine 

3.54 

6.5 

5 

23 

| 

Hot.  Clear. 

8/13/29 

V 

X 

Glycerine 

2.40 

1 

6.5 

1 

5 

j  23 

1 

Hot.  Clear. 

8/13/29 

VI 

Y 

♦  Glycerine 

|  3.54 

5 

23 

Hot.  Clear. 

8/13/29 

III 

A 

♦  Glycerine 

1.40 

6.5 

5 

23 

Hot.  Clear. 

8/13/29 

IV 

A 

-» Glycerine  *  Sodium  hydroxide 

1.40 

0.08 

5 

23 

Hot.  Clear. 

8/17/29 

Mud  Creek 

I 

Y 

2.88 

5 

34 

Clear.  Warm. 

8/17/29 

II 

X 

2.40 

6.5 

5 

34 

Clear.  Warm. 

8/17/29 

III 

Y 

*  Glycerine  ♦  Glue 

3.54 

6.5 

5 

34 

Clear.  Warm. 

8/17/29 

IV 

X 

Glycerine  *  Glue 

2.70 

6.5 

5 

34 

Clear.  Warm. 

8/17/29 

V 

A 

r  Glycerine  Glue 

1.40 

6.5 

5 

34 

Clear.  Warm. 

8/17/29 

VI 

A 

*  Sodium  hydroxide 

1.40 

0.08 

5 

34 

Clear.  Warm. 

(1)  Soil  temperatures  were  not  taken. 

(2)  Weather  characterized  by  high  early  morning  humidity  throughout  course  of  Oregon  work. 

(3)  Standard  complex  furnished  from  quantity  made  at  Spokane  by  H.  R-  Offord. 

(4)  Sodium  chlorate - 

(5)  New  complex  series  made  in  field  (Cu  1  :  S2O3  6  :  CN  4). 


Annual  Report  1929 
H.  R.  Offord 


TABLE  NO,  6a 


RE SPRAY  WORK  IN  OKSGOK.  1929  C1) 


Bate 

Location 

Chemical 

Concent  j 
tration 

n 

pH  | 

i  Gals. 

Weather  Log 

7/31/29 

Area  II 

I  A  £0-2) 

IaC103  4 
HaOE 

.1.4# 

0,08# 

;  s 

43$  -  2  p.m.  sultry 

65^  -  6  p.m*  overcast 

7/31/29 

Area  II 

I  A  (2-3) 

BaClQg 

1.4# 

6*8  j 

\ 

IV”' 

Fog  a.m, ;  clearing 
iby  noon. 

7/31/29 

Area  I 

JLJLg-Sh- 

SaClOg 

1.4# 

6. 8  j 

[5  oa  3j 

1  plots! 

|  do 

(i)Ths  alkaline  sprays  were  applied  on  sections  containing  a  large 
amount  of  R,,  lacus tre .  The  neutral  sprays  were  applied  on  sections 
which,  contained  more  R,  brae tec sum. 
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Notes  on  Spraying  as  Performed  Under  Tables  4,  5  and  6. 


Hopes  for  the  mixture  sodium  chlorate  and  magnesium  chloride 
as  a  possible  Eibicide  for  G.  inermis  were  rudely  shattered  when  spontan¬ 
eous  fires  in  California  and  Idaho  made  further  tests  inadvisable. 

Although  the  mixture  is  more  hygroscopic  than  the  Atlacide  mixture  it 
seems  to  be  much  more  readily  decomposed  in  the  presence  of  organic 
material. 

Late  season  observations  of  the  toxic  action  of  X  sprays 
suggested  that  the  mixture  is  less  toxic  under  field  conditions  than 
it  was  in  the  greenhouse.  Some  releafing  was  noted  in  the  California, 
Oregon  and  Idaho  areas,  particularly  in  the  shady  locations.  In 
general,  direct  exposure  to  the  sunlight  increased  toxicity  of  the 
sprays.  Glycerine  proved  to  be  the  best  binder  and  hygroscopic  agent 
although  the  addition  of  the  necessary  2  to  makes  the  price  of  the 
spray  somewhat  prohibitive.  Moreover,  it  is  possible  that  the  addition 
of  so  much  inert  material  materially  reduces  the  toxic  action  of  the 
complex. 

Y  sprays  appeared  to  be  generally  less  effective  than  the 
X  complex  in  all  three  states  where  experiments  were  conducted.  The 
high  cyanide  content,  furthermore,  makes  these  sprays  very  disagree¬ 
able  to  handle  and  may  possibly  rule  them  out  on  the  basis  of  toxicity 

to  livestock, 

A  number  of  experiments  (not  listed  in  the  above  tables)  were 
carried  out  near  Watsonville,  California  on  Mr.  Goodale's  ranch. 

Complex  X  with  molasses  as  a  binder,  and  mixtures  of  sodium  chlorate 
with  magnesium  chloride  and  Atlacide  were  tested  by  spray  application 
to  a  planting  of  cultivated  currants  on  April  17.  The  area  was  checked 
July  24,  and  the  results  photographically  recorded  by  Mr,  MacLeod. 

Complex  X  killed  50^  live  stem  of  R.  aureus  but  the  re sprouts  and 
remaining  live  stem  appeared  quite  vigorous.  It  was  more  effective 
on  the  red  currant,  R.  rub run ,  hut  here  again  results  were  not  en¬ 
couraging,  On  black  currants,  R.  nigrum,  very  little  toxic  action  was 
apparent.  Mixtures  of  magnesium  or  calcium  chloride  with  sodium  chlorate 
were  equally  effective,  both  sprays  giving  complete  kills  of  it.  nigrum. 
About  90^  kill  of  R.  rubrum  bushes  and  2bcp  of  R»  aureum  bushes  were 
obtained  with  the  chlorate  mixtures*  It  is  evident  from  these  experi¬ 
ment*  that  the  susceptibility  of  cultivated  black  currants  is  about  the 
same  as  E.  petiolare. 

Spray  formulae  Recommended  for  Idaho,  California  and  Oregon  Ribes. 

The  spray  formulae  recommended  are  given  under  two  classifica¬ 
tions.  Series  A  contains  chemical  formulae  that  have  given  a  sufficiently 
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high  percentage  of  kill  and  are  economically  practical  for  use  in 

control  work.  Series  B  suggests  the  most  toxic  chemical  for  each. of 
the  Kibes  tested  though  not  recommended  for  large  scale  field  use 
as  yet  owing  to  high  cost,  toxicity  to  operator,  or  extreme  fire 
hazard.  The  chemical®  given  in  Series  B  have  not  been  tested  con¬ 
clusively  on  a  large  scale. 


Series  A 


Chemical 

Concentration 

pH 

For  Eradication 

Sodium  chlorate  or 

0.89#  per  gal< 

.water 

6. 1-6. 8 

R.petiolare 

Atlacide 

1.4#  » 

If 

« 

it 

Sodium  chlorate  or  (1) 

1.4#  '• 

« 

ti 

5.6-6 

S,  vi  sco  si  ssimum 

Atl  acide 

2.2#  « 

M 

tl 

IS 

t» 

Series 

B 

Sodium  chlorate  plus 

3*4#  per  gal, water 

6. 4-6,8 

R«  lacustre 

Manganese  chloride  0*008#  M 

H 

■  M 

( I dahc) 

G. inermis 

Sodium  chlorate  plus 

2.7#  " 

It 

SI 

9 

G»  roezli 

Calcium  chloride 

2,4#  » 

« 

Si 

Sodium  chlorate  plus 

1.0#  * 

k 

w 

Slightly 

R,nevadense 

Ammonium,  chloride  plus 

1,2#  « 

IS 

!! 

Aci  d 

Furfural 

0,04#  * 

it 

tt 

Sodium  chlorate 

l*4vi  » 

ii 

V  ' 

6,8 

R* bract eo sum 

Sodium  chlorate  plus 

2,7#  « 

is 

M 

9 

R.  lacustre 

Calcium  chloride 

2.8#  » 

it 

5s 

(Oregon) 

Notes:  (1)  Recommendation  for  the  chemical  is  made  with  a  reservation 
concerning  fire  risk.  Area  should  be  watched  during  hot 
bright  weather. 

Glue  ,01^  of  the  dry  weight  of  chemical  used  is  added  as  a 
sticker  and  a  spreader  of  all  above  sprays. 

TENTATIVE  OUTLINE  0?  RESEARCH  WORK  TO  BE  UNDERTAKEN  AT 
BERKELEY  -  1939-1930 

Preparatory  Field  \sork:, 

A  study  of  the  total  starch  reserves  and  of  the  depletion  Qf 
those  starch  reserves  following  application  of  a  chlorate  spray  showed 
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that  the  four  Ribes  species  (Idaho)  stand  in  the  following  order  - 
R»petiolare,  R«vi  scosissimum,  R.lacustre  and  Chine  nais  in  decreasing 
order  of  starch  depletion  following  application  of  sodium  chlorate  and 
corresponding  increasing  of  starch  level  maintained  in  the  normal  plant. 
In  order  to  establish  tills  fact  on  a  quantitative  basis,  samples  of 
the  leaves,  current  stem,  1-year  stem,  old  stem,  layering  stems, 
large  roots  and  small  roots  of  the  four  above-named  Ribes  were 
collected  at  14-day  intervals  from  June  1  to  September  1.  The  total 
starch  content  will  be  determined  quantitatively  this  mater  at  the 
University  of  Idaho, 

•  Leaves  of  the  sane  species  were  gathered  at  the  same  time  for 

tannin  determinations. 

Material  for  morphological  work  to  be  undertaken  by  Mrs*  Irma 
E.  Webber  at  the  University  of  California  was  carefully  collected  and 
included  R.petiolare,  G-. inermis,  R.lacustre  and  R, viscosissimum  from 
Idaho;  R* bracteosum,  R.lacustre,  G. watsoniana  and  R» trlste  from  Oregon 
and  JU nevadense,  G. roezli  and  R, cereum  from  California. 

Laboratory  Experiments. 

(1)  Analysis  of  Ribes  samples  collected  as  previously  stated. 

Purpose.  To  establish  quantitatively  the  relationship  existing 

between  the  total  starch  reserve  and  susceptibility  to  chlorates  and  to 
correlate  those  results  with  the  large  scale  seasonal  tests  of  chlorate 
applied  at  Clarkia,  Idaho.  Ditto  for  tannins. 

(2)  Study  of  the  chemistry  of  complex  compounds,  organic  and  inorganic. 
Purpose.  To  devise  new  Ribicides  for  the  destruction  of  Ribes  here¬ 
tofore  resistant. 

(3)  Application  of  compounds  devised  under  (2)  to  greenhouse  Ribes. 
Purpose.  To  obtain  preliminary  data  on  the  toxicity  of  those  com¬ 
pounds  to  several  Ribes  species, 

(4)  Study  of  the  action  of  dilute  chlorate  solutions  on  Nitella  in  pH 
medium  of  5.67  and  6.1  and  5,2. 

Purpose,  To  obtain  information  concerning  the  toxic  action  of 
chlorates  in  pH  medium  exactly  equivalent  to  the  cell  sap  as  further 
confirmation  of  the  theory  that  maximum  toxicity  is  secured  where  pene¬ 
trating  chemical  corresponds  most  closely  to  the  plant  constituents  and 
involves  a  minimum  of  initial  reactions. 

(5)  Study  of  the  reaction  of  starch- chi orate  under  various  conditions 
under  the  influence  of  ultra-violet  light.  In  the  event  of  decomposition 
taking  place  a  study  of  the  decomposition  products  of  that  reaction. 
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Purpose.  To  furnish  data  on  the  mechanism  of  toxic  action  of 
chlorates  :-nd  to  determine,  if  possible,  the  toxic  action  of  decompo¬ 
sition  products. 

(6)  Study  of  the  effect  of  chlorate  on  the  respiration  of  Kibes. 

Purpose.  To  obtain  confirmation  of  the  physiological  nature  of  the 

stimulus  provided  by  the  chlorate  and  correlation,  if  possible,  with 
seasonal  habits  of  Bibes. 

(7)  Study  of  the  spontaneous  combustion  of  mixtures  of  organic  materials 
with  sodiun  chlorate  under  different  light  intensities,  and  the  effect 
of  negative  catalyzers  of  that  reaction. 

Purpose.  To  reduce  the  fire  hazard  in  connection  with  the  use  of 
chlorates  by  the  addition  of  some  inert  material  vhi ch  affects  accunula- 
tion  of  light  intensity. 

(8)  Continuation  of  morphological  work  as  outlined  in  1S28  annual  report 
with  the  ecological  forms  of  Bibes  collected  August  of  1829  in  Idaho, 
Oregon  and  California* 

Purpose.  To  arrive  at  an  understanding  of  structural  differences 
which  may  account  for  differences  previously  observed  in  susceptibility 
to  toxic  chemicals.  Formation  of  starch  and  tannins  to  be  kept  in  mind 
in  the  course  of  work. 
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t  EXPERIMENTS  WITH  SPRAYING,,, METHODS  Ah j  EQUIPMENT 

MOBHO  CREEK,  CALIFOBUIA  -  1929 

By 

H*  1.  Swanson, 

Agent 

imODUCIIQN 

At  the  close  of  the  1928  field  season,  practical  methods  of 
operation  for  chemical  eradication  had  been  developed  with  both  knapsack 
and  power  equipment.  For  a  final  determination  of  the  relative  costs 
of  eradication  between  knapsack  and  power  work,  it  was  necessary  to 
conduct  a  further  experiment  on  an  extensive  scale.  During  the  months 
following  the  close  of  the  1928  field  season,  a  careful  search  was 
made  for  equipment  which  would  be  better  suited  for  the  work. 

Also  some  special  attachments  and  equipment  were  designed  and  made  up 
by  members  of  the  office  personnel*  Before  making  final  recommendations 
for  the  1929  field  work,  it  was  necessary  to  give  this  equipment  a 
thorough  trial.  There  was  also  a  lack  of  a  sufficient  number  of 
qualified  supervisors  with  experience  in  chemical  eradication,  to  con¬ 
duct  the  work  during  the  ooming  season*  Consequently,  there  was  a  three¬ 
fold  need  of  a  large  experimental  project  in  chemical  eradication  to  be 
conducted  during  January  and  February  in  order  to  give  sufficient 
time  for  the  purchase  of  equipment  and  the  construction  of  any  special 
equipment  before  starting  work  in  Idaho  in  the  following  June* 

PUifrOSE 

The  purpose  of  the  experimental  project  conducted  in  California 
is  defined  by  the  needs  which  it  was  to  meet, 

1.  To  determine  tne  final  relative  costs  of  chemical  eradication  by 
the  knapsack  and  power  units. 

2.  To  give  the  new  types  of  equipment  a  complete  and  thorough  trial. 

3.  To  provide  a  training  in  chemical  eradication  for  future  field 

supervisors  in  the  work. 


LOCATION  AND  TIME  OF  3S0BK 

California  offered  the  only  possibility  of  a  representative 
area,  for  this  experimental  work  during  the  winter  months.  Considerable 
scouting  was  done  between  Berkeley  and  Los  Angeles  to  find  the  most 
suitable  location.  Some  difficulty  was  encountered  in  finding  an  area  on 
which  the  conditions  were  comparable  to  those  in  Idaho*  One  on  Morro 
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Creek,  in  the  northern  end  of  the  Santa  Barbara  National  Forest  was 
finally  selected,  Although  not  entirely  satisfactory,  this  area 
approximated  northern  conditions  and  was  adequate  for  the  purposes  of 
the  project* 

Actual  experimental  work  was  begun  on  Morro  Greek  on  January 
11,  1929  and  completed  on  February  15,  1929, 

pgRSOMEL 

Thirteen  men  from  the  Spokane  Office  carried  on  all  the  work* 
These  men  were  from  the  eradication  and  reconnaissance  projects  and  were 
men  who  will  probably,  in  coming  season^  supervise  chemical  eradica¬ 
tion  units, 

METHODS  EMPLOYES 

Distinct  from  the  methods  of  eradication  were  the  methods 
employed  to  secure  the  data  necessary.  For  the  comparison  of  costs 
between  knapsack  and  power  spraying,  approximately  one  mile  of  stream 
type  consisting  of  thirty  acres  was  selected.  This  was  first  sprayed 
with-  knapsack  equipment  and  then  sprayed  with  power  equipment.  To  secure 
the  costs  in  heavy  and  medium  concentrations,  different  kinds  of  brush 
were  designated  to  be  sprayed. 

All  the  men  used  the  various  types  of  equipment  to  be  tried  out. 
Their  reaction  to  its  use  gave  a  sound  judgment  as  to  the  human  factor 
involved  in  the  ease  of  handling  and  carrying.  The  new  equipment  was 
used  throughout  to  test  its  durability  and  a  record  kept  as  to  any 
defects. 

As  a  training  project,  each  man  performed  the  work  as  sprayer 
and  performed  all  the  other  duties  involved  in  both  knapsack  and  power 
work.  They  assembled  their  own  equipment  at  the  beginning  of  the  work 
and  made  any  repairs  or  adjt\stments  which  were  necessary  after  the 

equipment  was  put  in  use. 
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RESULTS 


A*  Determination  of  the  relative  costs  of  eradication  by  power  and 

knapsack  spraying. 

1,  Results  in  heavy  concentration  30$.  -  40$. 


Method 
of  Work 

»0.  Of! 
Acres j 

Man 

Hours 

Spray- 

rips. 

Man 
Hours 
Assist-  j 

iag . i 

Total 

Man 

[Hours 

Sals. | 

°J  1 

Chem. | 

Per  Acre 

|Man 

| Hours 
j  Spray¬ 
ing 

Man 

Hours  j 
Assist- | 
ing  | 

! 

Total, 
Man  j 
[Hours! 

| 

|  Gal  s . 

1  Chem.  | 

Power 

30 

!  252 

75 

327 

2, 600  j 

8.4; 

j  S.6| 

!  1 

1  10.9: 

j 

Knapsackj 

30J 

299 

64  j 

363 

2,339 | 

io-oj 

lr, 

2.! 

12.1  j 

\ . ,j2 

Cost  per  acre:  power  -  $22.19  Knapsack  -  $18*34 
•Basis  of  costs:  $1.40  per  man  hour  -  power 

$1  #00  per  man  hour  -  knapsack 
$.08  per  gallon  chemical 

2m  Results  in  medium  concentration  10#  -  13fe. 


Method 
of  Work 

Ho.  of 
Acres ; 

Man 

Hours 

Spray- 

Man 

Hours 

Assist¬ 

ing 

’  !  i  Per  Acre  I 

|  [Man 

Total  j  Gals,  j  Hours 
Man  |  of  |  Spray- j 
Hours  i  Chen. ;  ing 

[Man 

j  Hours 
j  Assi  st- 

J-.ng . . . 

Total 

Man 

Hours 

jo  <p 

St 

B  m 

Power 

23 

113.0 

34.0 

— 1 - 1" 

147 |  939 i  5.0 

1.4 

6.4 

41  ] 

Knapsack 

23 

79,7 

IMi 

'  "  ]  1 

93 j  692 j  3.4 

' 

0.6 

4.0| 

30  j 

Cost  per  acres  power  -  $12.21  Knapsack  $6.45 


3.  Conclusions. 

a.  In  heavy  concentrations,  the  cost  of  power  work  proved  to  he 
21$  greater  than  knapsack# 

h.  In  Medium  concentrations,  tne  cost  of  power  work  proved  to  he 
89$  greater  than  knapsack# 

liven  tKiO-'J—ffc*.  section.  oouole*; 

•Based  on  costs  resulting  from  ower.  spraying  at  Musselshell  Creek  and 
khapsack  spraying  work  on  Clearwater  and  Potlatch  Timber  Protective 
Associations  in  1929. 
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B,  Descri-ption  of  Methods  Employed. 
1.  power  method. 


a*  Organization. 

One  foreman 
One  main-line  hoseman 
One  mechanic 
Ten  sprayers 

b.  Equipment . 

Two  motors  ( P.o ss  pumper  and  Pacific  marine) 

2,200  feet  main-line  hose  in  XOO-ft.  sections 
3’ 000  feet  lateral  hose  line  in  300-ft.  sections 
400  feet  hose  in  200- ft.  sections 

10  utility  trigger  nozzles  with  4-ft,  extensions  and  ball 
checks 


c.  Method  of  working. 


The  main— line  hose,  which  is  connected  with  the  motor,  is  leid 
down  the  valley  or  canyon.  Where  a  road  or  trail  is  present,  it  is  well 
to  use  it  for  the  laying  of  the  main  line.  The  width  of  the  stream. type 
determines  the  position  of  the  main  line.  Where  the  width  is  3  chains 
or  under,  the  main  line  is  laid  in  the  open  along  the  outer  edge. of. the 
stream  type.  In  case  of  wider  stream  type,  the  main  line  is  lain  within 
the  stream  type  itself  and  approximately  3  chains  from  one  of  the  side 
boundaries  of  the  stream  type.  Three  chains  represents  the  distance  which 
can  be  worked  each  way  from  the  main  line  and  for  tne  best  performance 
of  the  worK,  the  main  line  is  laid  so  as  to  have  the  o-cnam  width  on  one 
side  at  least.  Tne  entire  2,200  feet  of  main  line  hose  is  laid  out  with 
Y  couplings  equipped  with  shut-offs  at  every  100  ft.  section.  As  ohe 
power  unit  proceeds  down  the  stream,  it  is  the  duty  01  tne  nose  man  to  move 
the  main-line  hose  from  the  upper  end,  when  it  becomes  iree,  and  co^le  1 
in  and  lay  it  out  on  the  lower  end.  This  provides  a  continuous  line  01 
A«  hose  down  the  valley.  A  motor  is  inserted  in  this  main  line  hose  evc.y 
1  800  or  2,000  feet.  A  mechanic  is  in  charge  at  the  motor  and  ne  also  mim 
chemical  solution.  At  125#  average  pressure,  tne  pumper  is  capable  of 
providing  the  main-line  hose  with  solution  at  sufficient  pressure  ±or 
a  distance  of  1,500  feet.  The  ten  sprayers  or  nozzlemen  are  pro /ided  with 
a  300-ft.  section  of  lateral  with  utility  trigger  nozzle  and  bell  check, 
*nd  4-ft.  extension.  Each  nozzleman  is  assigned  to  a  100- ft. .  section  - 
the  stream  type  along  the  main  line.  In  case  of  narrow  stream  type,  he  is 
*iven  a  200-ft.  section.  He  couples  his  lateral  to  tne  mam  ha-.  *  4 

isoal  method,  of  work  is  for  Mm  to  spray  Ms  first  strip  across  tne  stream 
type,  at  the  end  of  which  he  detaches  his  nozzle,  tne  ball  c neck  Pr® 
venting  the  flow  of  spray,  and  proceeds  to  lay  the  strong  ^  for  Ms 
next  strip.  When  this  string  line  is  laid,  the  nozzleman  ie.  ba^Jt  again 
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on  the  main  line  hose  at  the  intake  end  of  his  lateral,.  He  now  pulls 
in  his  lateral,  attaches  his  nozzle  and  proceeds  to  spray  the  next 
strip.  In  this  manner,  each  nozzleman  works  out  his  section,  both 
spraying  his  strips  and  laying  them  out  with  string  line.  As  each  man 
finishes  a  block  or  section  he  uncouples  his  lateral  and  carries  it 
down  to  the  lower  end  of  the  main  line  where  the  hose  man  assigns  him 
to  a  new  section  or  block.  Thus  there  is  no  move  of  the  entire  unit  at 
one  time,  hut  it  is  simply  a  method  having  a  main-line  hose  down  the 
valley  to  which  the  men  couple  their  laterals  and  work  out  a  block  of 
stream  type,  then  move  down  to  another  section.  Irregularities  in  the 
stream  type  often  cause  a  deviation  from  the  usual  method  of  handling 
the  lateral  hose  in  working  out  a  block.  In  most  cases  these  irregulari¬ 
ties  constitute  an  advantage  in  the  saving  of  time.  Experienced  nozzlemen 
can  often  save  time  by  making  use  of  these  irregularities.  In  the  case  of 
tributary  streams,  these  can  be  wonted  by  laying  out  extra  lengths  of 
hose  from  200  feet  to  600  feet  or  as  far  up  the  draws  as  is  necessary. 

The  size  of  the  stream  would  determine  the  number  of  men  to  be  assigned 
to  blocks,  in  order  not  to  hold  up  the  operations  on  the  main  drainage. 

It  is  necessary  for  the  foreman  of  the  unit  to  assist  both  the  hose 
man  and  the  mechanic.  It  is  his  duty  to  have  the  motor  which  is  not 
in  operation  set  up  and  ready  to  he  connected  with  the  main  line. 

2.  Knapsack  method. 

a.  Organization. 

One  foreman 
Six  sprayers 

b.  Equipment. 

Six  knapsacks  and  pack  boards 

Six  Brown  double- action  pumps 

Six  Ho.  Ill  line  nozzles  with  2~ft»  extensions 

live  mixing  boilers,  five  1- gal.  measures,  five  3- gal.  buckets 

c.  Method  of  working.  The  foreman  lays  out  blocks  for  the 

sprayers.  Each  block  consists  of  about  a  chain  section  of  the  stream  type 
and  is  divided  hy  string  lines  into  ^-chain  strips.  The  size  of  the 
stream  and  brush  conditions  will  detenaine  whether  such  strips  are  to  be 
run  parallel  with  or  crosswise  of  the  stream.  Each  man  is  assigned  to 
a  block,  filling  stations,  with  a  boiler  at  each,  are  established  at 
convenient  places,  preferably  between  every  two  blocks  or  on  the  average 
of  about  every  two  or  three  chains  along  the  stream.  The  foreman  moves 
the  boilers,  establishes  the  filling  stations  and  mixes  chemical  for  the 
men  when  the  time  permits.  However,  the  men  mix  most  of  the  chemical  which 
they  use. 

There  is  some  question  as  to  the  practicability  of  spending  the 
added  time  in  laying  string  line  for  individual  strips  in  place  of 
eliminating  half  of  this  time  by  widening  the  strips  for  a  two-man  crew. 
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Experience  has  demonstrated  the  following  fact-  conclusively  in  regard 
to  two-man  (or  more)  crews  equipped  with  knapsacks*  A  two-man  crew  pre¬ 
sents  two  alternatives. 

(1)  Each  man  must  wait  until  his  partner  empties  his  spray 
tan*..  Two  men  cannot,  with  satisfactory  consistency,  empty  their  tanks  at 
the  same  time.  The  facts  against  this  method  are  that  the  slowest  man  will 
he  setting  the  speed;  in  addition  to  the  time  lost  in  waiting  while 
spraying,  will  he  the  time  lost  in  waiting  for  each  other  to  fill  their 
tanks;  the  rate  of  travel  will  be  governed  hy  the  heaviest  brush  on  the 
strip  in  place  of  a  count er-halanae  between  the  light  and  heavy. 

(2)  Each  man  must  return  to  the  filling  station  and  refill 
his  tank  without  waiting  for  hi s  .partner.  This  practice  results  in  a 
situation  whereby  one  man  a  good  part  of  his  time  is  covering  a  two-man 
strip,  which  is  impractical  from  the  standpoint  of  speed  and  efficiency. 
This  situation  will  continue  over  a  large  portion  of  the  day,  unless  one 
man  waits  for  the  other*  Confusion  results  when  a  man  returns  with  a 
full  tank  without  knowing  where. Ms  partner  left  off  spraying* 

Both  of  these  alternatives  have  the  disadvantage  of  the  loss 
in  output  of  work  resulting  from  men  working  together.  They  often  spray 
each  other  or  are  in  each  other's  way.  Overspraying  also  occurs,  since 
a  “sprayed  bush”  does  not  appear  as  a  “pulled  bush55.  A  man's  attention 
cannot  be  directed  entirely  to  his  own  work*  On  the  other  hand, 
individual  responsibility  and  incentive  to  a  greater  output  of  work 
result  from  the  individual  block  system.  All  duplication  and  lost  motion 
are  eliminated.  By  working  along  a  man's  output  is  increased  by  14;*,, 

TMs  was  the  situation  with  permanent  personnel.  7dth  temporary  men  the 
difference  would  undoubtedly  be  greater.  Under  average  conditions  a  man 
can  lay  string  line  for  six  men.  With  the  increase  in  output  accomplished 
by  the  individual  strip  system,  time  will  be  saved  if  conditions  are  such 
that  the  foreman  can  lay  strirg  for  only  three  men  along  with  his  duties  of 
establishing  filling  stations.  In  so  far  as  possible,  knapsack  sprayers 
should  work  independently  of  each  otner* 

In  regard  to  laying  string  line,  one  man  should  always  work 
along.  Where  two  men  are  laying  string  line  on.  tne  same  strip,  they  are 
guiding  each  other  and  when  one  has  difficulty  in  getting  through  the 
brush,  the  other  one  is  held  up  regardless  of  how  easy  his  own  path  may  be. 

C.  Test  on  lew  Equipment. 


1#  Power. 

a*  Sol uti-on- cooled  motors,  previous  experience  indicated  that  air¬ 
cooled  motors  were  unsatisfactory  for  this  work*  The  solution-cool sd  motors 
proved  very  satisfactory  and  no  trouble  was  caused  by  overheating. 
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b.  Ball  checks.  The  arrangement  of  a  hall  check  on  the  nozzle 
end  of  the  lateral  hoses  proved  entirely  satisfactory  and  made 
possible  the  working  out  of  the  individual  block  system  in  power  work* 

c.  four-foor-l/8H  iron  extensions.  These  extensions,  being 
much  lighter  than  the  former  heavy  iron,  were  very  easily  handled 

and  were  sufficiently  strong.  The  added  length,  although  causing  some  diffi¬ 
culty  in  dense  brush,  offered  a  distinct  advantage  by  giving  the  nozzle- 
man  a  longer  reach* 

d*  hose  for  main  line.  This  hose  proved  to  be  too  snail  to 
handle  a  large  unit.  It  could  only  supply  5  nozzles  with  sufficient 
spray.  Consequently  it  cannot  be  used  for  anything  but  laterals* 

There  is  a  possibility  of  3/8w  hose  being  satisfactory  for  main  line. 

2.  Knapsack. 

a*  Double- act! on  pumps.  The  double-action  pump  proved  a  great 
advancement  over  the  single-action  pump  which  had  been  used.  The  ease 
with  which  50#  pressure  and  more  was  obtained  made  it  possible  to  use 
the  Ho.  Ill  fine  nozzle,  which  makes  a  2Qfi  saving  on  spray  over  the 
standard  golden  spray  nozzle  formerly  used  on  the  single-action  pumps* 

Two  makes  of  double-action  pumps  were  given  a  trial,  the  Brown 
pump  and  the  Hudson  pump.  There  are  some  differences  in  construction. 

Both  of  the  Hudson  pumps  which  were  used  proved  to  be  of  too  delicate 
construction  for  use  in  this  work.  During  the  first  week  of  work,  both 
of  these  pumps  had  been  broken  beyond  repair*  On  the  other  hand,  the 
Brown  pump,  although  being  very  light  in  construction,  which  is  a 
distinct  advantage  when  carrying  it  through  the  brush,  remained  intact 
through  some  of  the  most  severe  tests.  All  the  Brown  pumps,  six  in 
number,  used  throughout  the  knapsack  work,  were  all  in  good  working  order 
at  the  close  of  the  project.  As  the  Brown  pump  is  now  sold  on  the  market, 
there  is  one  minor  change  which  must  be  made,  and  that  is  the 
braising  or  welding  on,  in  place  of  soldering,  of  a  small  piece  on  the 
end  of  the  pwp. 

b*  2-ft,-l/8H  iron  extensions.  These  extensions  with  bushing 
and  reducer  on  either  end  make  a  very  satisfactory  extension  for  the 
hand  pump.  They  are  considerably  lighter  in  weight  than  the  pipe  and 
balance  very  well  with  the  light  Brown  pump.  They  are  sufficiently  strong 

for  the  work. 

c.  Pack  boards.  There  were  four  types  of  pack  boards  which  were 
given  a  trial  by  each  man. 

1.  Trapper  Helson  -  wire  mesh  and  canvas  covering. 

2.  Channel  iron  frame  -  wire  mesh  and  canvas  covering. 

3.  Clack  pack  frame. 

4.  fibre  board. 
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On  the  Trapper  Nelson  frame  and  on  tie  Channel  iron  frame,  a 
wire  mesh  covering  was  used  in  place  of ^  the  canvas  back.  The  wire  mesh, 
although  very  comfortable  when  the  userrwas  wearing  a  coat,  galled  the 
back  when  not  covered  with  a  coat.  After  the  bending  and  general 
strain  to  which  they  were  subjected,  the  wire  tended  to  break  which 
exposed  sharp  and  pointed  ends.  On  the  basis  of  these  findings,  the 
wire  mesh  covering  was  deemed  impractical. 

The  Channel  iron  frame,  with  a  canvas  covering,  and  the 
Trapper  Nelson  pack  board,  short  and  narrow  in  construction,  were  the  two 
types  of  packs  to  which  all  the  men  gave  first  or  second  preference, 
from  the  standpoint  of  comfort  and  ease  of  carrying. 

Trapper  Nelson  Channel  iron 

5  -  first  choice  4  «  first  choice 

4  -  second  choice  6  -  second  choice 

Since  these  two  types  of  packs  have  a  similar  shape,  they 
are  probably  identical  from  the  standpoint  of  comfort  and  ease  of  carrying. 
No  costs  have  been  obtained  on  either  of  these  packs*  The  Trapper  Nelson 
is  a  standard  product  and  represents  a  more  compact  unit.  The  Channel 
iron,  which  can  probably  be  made  up  somewhat  cheaper  than  the  Trapper 
Nelson,  is  not  a  standard  article.  The  durability  of  the  two  types  is 
also  an  unsettled  question. 

The  Clack  pack  frame,  used  by  the  Forest  Service  for  carrying 

fire  motors,  proved  to  be  too  rigid  and  was  not  comparable  with  the  other 

types  of  boards  from  the  standpoint  of  comfort  and  ease  of  carrying  a 

load. 


The  fibre  boards  absorbed  moisture  to  such  a  great  extent  as 
to  cause  them  to  warp  completely  out  of  shape,  beyond  use  or  repair. 
However,  one  fibre  board,  cut  somewhat  in  the  shape  of  a  U  with  a  little 
out  of  the  center,  was  highly  recommended  by  three  men,  but  on  tne  otner 
hand  there  were  five  men  who  could  not  use  it  at  all.  Since  it  is 
advisable  to  get  one  standard  type  of  board  which  can  be  used  by  all  men, 
with  minor  adjustments,  all  the  fibre  boards  were  eliminated. 

d.  Canvas  knapsack  tank.  These  proved  unsatisfactory  since  they 
failed  to  hold  water. 

e.  Double  nozzle.  A  double  spray  nozzle  was  devised  for  spray¬ 
ing  dense  concentrations.  The  greater  amount  of  spray  with  a  larger 
spread  was  obtained  with  no  greater  effort.  Although  this  double  nozzle 
accomplished  a  saving  in  time,  such  saving  did  not  compensate  for  the 
additional  gallonage  used.  The  test  was  made  on  a  total  area  of  4  acres. 

Note:  With  the  double- action  pump  and  the  pack  hoard,  the 
disagreeable  and  fatiguing  factors  of  knapsack  work  have  been  greatly 
reduced. 
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D.  Training  pro  ject  • 


Twelve  men  obtained  a  thorough  training  in  chemical  eradication 
which  should  enable  then  to  take  over  field  projects  during  the  coming 
season.  This  training  included  work  in  all  the  various  tasks  in  both 
knapsacx  and  power  operations,  which  provided  one  with  a  comprehensive 
knowledge  of  all  the  details  of  both  methods.  The  training  also 
included  instruction  in  the  various  types  of  equipment  and  their  use  and 
repair*  The  problems  and  difficulties  in  chemical  eradication  were 
brought  to  the  attention  of  twelve  men  and  with  the  combined  and  concen¬ 
trated  thought  of  this  group  of  permanent  personnel,  various  improve¬ 
ments  were  made  in  methods  of  Operation.  Also  ideas  were  formulated  as 
to  the  proper  organization  of  a  field  unit  for  chemical  eradication, 

RECOMMENDAT  IONS  FOR  FUTURE  WORK 

A.  Knapsack  Spraying. 

1.  Knapsack  spraying  for  ail  concentrations  of  Ribes. 

2.  Trapper  Nelson  pack  frames  for  carrying  tanks. 

3.  Double-action  pump  having  specifications  of  Brown  pump  with 
necessary  alterations. 

4.  2-ft.-l/8H  iron  extensions. 

5.  No.  Ill  fine  nozzle. 

6.  Individual  block  system  of  working  areas,  except  under  special 
conditions  where  2-man  crew  is  required. 

7.  One  foreman  to  supervise  the  work  of  four  to  six  knapsack 
sprayers. 

B-.  power  Spraying. 

1.  Further  experiment  with  power  equipment  on  areas  with  heavy  Ribes 
concentrations. 

2.  Individual  block  system  of  spraying. 

3.  Power  units  consisting  of  one  foreman,  one  hoseman,  one  mechanic 
and  ten  sprayers  with  equipment  mentioned. 

4.  4-ft.-l/8Jt  iron  extensions  and  ball  check* 

In  the  training  of  personnel  and  the  testing  of  new  equipment, 
the  project  on  Morro  Creek  accomplished  its  purpose.  In  the  comparison 
of  knapsack  and  power,  the  experiment  indicated  that  knapsack  spraying 
had  the  advantage  in  all  Ribes  concentrations.  Certain  factors,  which 
necessarily  accompany  experimental  work  of  the  nature  conducted  on  Morro 
Creek,  subtract  from  the  practical  value  of  the  results.  Consequently 
the  data  received  are  an  indication  of  the  true  situation  rather  than  a 
basis  for  final  decision  between  the  merits  of  power  and  knapsack  spraying. 
Therefore,  it  is  advisable  to  continue  work  on  a  practical  basis. 

The  cost  data  on  a  seasonTs  work  could  then  be  compared  with  the  cost 
of  work  done  by  all  the  knapsack  units  in  operation  during  the  sane 
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season.  This  will  give  a  comparison  on  the  basis  of  practical  work  for  a 
final  determination  between  the  merits  of  the  two  -units. 

Since  the  spread  in  cost  of  spraying  larger  areas  having 
dense  concentrations  of  Hibes  was  not  great  the  recommendation  to  use 
power  spraying  further  on  an  experimental  basis  is  fully  justified. 

It  is  felt  that  much  improvement  in  methods  of  power  spraying  can  still 
be  made  and  that  cost  of  conducting  such  work  may  be  reduced  accordingly. 
Whether  reductions  in  costs  resulting  from  further  experiment  with 
power  spraying  will  be  great  enough  to  offset  those  resulting  from  further 
improvement  in  knapsack  methods  of  spraying  is  the  only  question  yet  to 
be  solved.  If  such  a  reduction  in  power  spraying  costs  cannot  be  made 
then  the  only  alternative  is  to  discard  power  spraying  equipment  and 
methods  in  favor  of  knapsack  spraying. 
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The  general  purpose  of  this  project  is  to  determine  the  effective¬ 
ness  of  Hibes  eradication  in  terms  of  pine  protection.  It  is  proposed  to 
do  this  by  means  of  the  development  of  certain  measuring  sticks,  or  reference 
tables,  to  which  the  results  of  Eibes  eradication  can  be  referred  and  an 
intelligent  estimate  made  in  regard  to  the  degree  of  protection  afforded. 


In  conducting  such 
following  list  of  individual 
these  factors: 


studies  several  factors  must  be  considered.  Ihe 
reports  represents  what  we  have  done  in  studying 


J  Progress  report  on  Cheekye  plot  studies,  Cheekye,  B.  C. 
lewman  Lake  Plot,  Washington. 

Infection  survey  at  Ehododendron,  Oregon. 

Long  Meadow  Creek  infection  area. 

Eagle  Creek  infection  anea,  Oregon. 

Progress  report  on  studies  of  relative  susceptibility  of 

Pinus  mon ticola,  and  P,.  strobus  growing  under  western  conditions. 
General  sumary  of  work  done  in  Project  4.2  and  plans  for  future. 

w  w  of ■  I  i  I  i  M 


The  general  method  employed  in  conducting  permanent  plot  studies 
can  be  considered  under  three  headings,  which  are  self-explanatory .  “These 
are,  (1)  mapping  and  delimiting  area  of  study,  (2)  plotting  pines  and  Eibes, 
and  (3)  recording  data  on  pines  and  Eibes.  In  the  inspection  of  any  plot 
already  established  only  the  third  process  is  required. 


The  recording  of  data  is  done  on  the  data  sheets  accompanying  this 
report.  Duplicates  of  all  records  are.  kept  in  the  office.  It  may  be  noted 
that  space  is  urovided  for  five  inspections  for  each  tree,  canker  or  Eibes. 


There  follow  reports  on  the  various  studies  already  listed. 
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DEFECTION  STUDIES  -  PI  ME  SHEET 
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PRQSRBSS  REPORT  ON  CHEEKYE  PLOT  STUDIES,  CH2SKYD,  B,  G. 

By 

1.  L,  Joy 
Junior  forester 

INTRODUCTION 

In  the  spring  of  1923  a  demonstration  area  was  established  at 
Gheekye ,  3,  C.  A  circular  plot  with  a  1,250-foot  radius  was  surveyed  and 
Ribes  within  this  area  were  eradicated  as  completely  as  possible.  Disease- 
free  white-pine  seedlings  were  than  planted,  three  rows  along  each  of  8 
radii  laid  out  at  45-degree  intervals  from  north. 

This  area  was  burned  over  in  the  fall  of  1925  necessitating  the 
re-establishment  of  the  plot  in  the  spring  of  1926.  Again  white-pin® 
seedlings  were  planted  along  these  8  radii,  this  time  one  row  along  each 
radius  instead  of  3. 

PURPOSE 

This  plot  was  established  in  order  to  determine  the  maximum 
distance  white-pine  blister  rust  will  spread  from  native  Ribes  to  western 
white  pines  under  field  conditions  in  the  West.  Two  other  studies  which 
are  being  conducted  at  the  same  time  are  (1)  the  rate  of  killing  of  white- 
pine  seedlings  by  blister  rust  and  (2)  a  determination  of  the  survival  of 
planted  pines. 

WORK  DONE  AND  RESULTS 

The  planted  pines  were  examined  in  April  and  again  in  October, 
1929.  New  stakes  were  set  at  one-chain  intervals  along  each  radius. 

for  the  presentation  of  pine  infection  data  secured  in  1928,  the 
planted  pines  were  considered  as  being  in  three  zones,  namely,  the  zone 
outside  the  plot  where  Ribes  were  left,  the  protection  zone  or  that  strip 
920  feet  wide  within  the  circumference,  and  the  area  protected  which  is  a 
circular  plot  at  the  center  having  a  330-foot  radius.  This  analysis  showed 
that  a  920-foot  or  even  a  1,250-foot  Ribes-free  zone  is  not  sufficient  to 
protect  pines  from  blister  rust  under  conditions  obtaining  at  Cheeky®. 

®ie  same  division  into  zones  has  been  used  for  the  purpose  of 
analyzing  the  1929  data,  Tbe  difference  between  the  average  per  cents  of 
pines  infected  in  each  zone  is  not  great  as  is  shown  in  Table  Ho,  1. 
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Comparing  the  1923  results  with  those  of  1928,  a  marked  in¬ 
crease  in  the  per  cent  of  pines  infected  in  the  sone  outside  the  plot, 
where  Ribes  were  not  eradicated,  is  seen.  Because  of  this  increase,  the 
1929  figures  show  expected  results  with  the  greatest  amount  of  infection 
occurring  Outside  the  plot  and  the  least  around  the  center.  A  comparison 
of  the  1928  and  1929  results  is  shown  in  (Table  Ho,  2. 

TABLE  NO.  2 

COMPARISON  Off  THE  1928  AND  1929  DEFECTION  31  ZONES 


Year  Examined 

Per  Cent  Pines  Infected 

Outside 

Plot 

Protection 
Zone  (920 
Peet  Width) 

Area  Protected! 

(Inner  Circle  i 
330  ft. Radius)  1 

i  Average 

1928 

5.5 

6,4 

5.1 

5.9 

1929 

8.5 

8.2 

7.3 

!  8.1 

Per  Cent  Increase 

3.0 

1.8  1  2.2 

1  2.2 

As  early  as  the  fall  of  1928  it  was  noted  that  a  few  of  the 
planted  pines  had  been  killed  by  blister  rust.  Examination  in  1929,  3^ 
years  after  planting,  revealed  the  fact  that  this  kill  amounted  to  12,8  per 
cent  of  the  infected  pines  or  1  per  cent  of  the  total  pines  examined,  A 
detailed  account  of  this  is  given  in  the  following  table, 

TABLE  NO.  3 

PLANTED  PINES  KILLED  BY  BLISTER  RUST, 

CHEEKYB  PLOT  B.  C,  I A LL,  1929 


Radius 

North 

Number 

Infected 

61 

Number  Rilled 
by 

Blister  Rust 

Per  Cent  Killed 
by  Blister  Rust 

9 

14.8 

Northeast 

39 

5 

12.8 

East 

43 

6 

14.0 

Southeast 

42 

9.5 

South 

17 

2 

11,8 

Southwest 

29 

1 

3.4 

West 

49 

]  7 

14.3 

Northwest  1  48 

8 

16.7 

Total  i  328 

42 

12.8 

A  record  has  been  kept  of  the  survival  of  the  planted  pines. 

Table  No.  4  shows  the  analysis  of  this  3-year  record. 


215 


-xi i  Jbeafcxjsm  *?•  ,8S8X  lo  eeorfd  ddiw  s.:  Xu^s?  8SGI.srW  gniriaqaioO 
{do Iq  ©dd  ©Bxedxro  eaos  ftdd  dx  Bedoelax  ssrci'q  10  dnso  n©q  edd  xci  ©eae^o 
exit  fSSBSTC oxti  eidi  lo  ssxisoeS  .rresa  ex  ^sd&oiBsi©  doa  siaw  aecfxS  ©*x®dw 
xroidoslnx  lo  drzxroniB  d3©de9*i3  exit  ddiw  Edlcs©?  Badosqx®  wode  eeia^X!  9S9I 
aos lr  a  :noo  A  .isdaed  &dd  fcxixro*xd  Is&sl  *d#  Bae  doXcr  add  eBxsdxro  sax'.' xinsoo 

-“*•  si  ed ivesi  6SQX  Ba*  3S8X  edd  1c 

S  ,  QH  gtISftg? 

SSTftS  Y6  %011‘PEIKI  9S9I  CIA  3  SSI  S£f.’  'SO  HOS  UBLadMOO 


. - 

1.  ..... . , 

Bed  oolixl  3©nx8  dxceO  i©g 

! - - - - - - - 

S  Be/iiraezS  *ta©Y 

j  1 

i 

!  eawrevAl 

[BedoedorS  as^A 
|  eloiiO  lean!) 

[  (sa-iBaS.dl  CoS 

noidoedoiS 

ose)  ©aos 

(ddBift'  dee! 

r  ■  — rm 

©BxedxfO 
doX^  I 

L  1.5 

B,a 

5,5  ! 

'  '  ■  • "  '•  '  '  '•-  --  -  ‘  •"■*•• 

i  asex 

l_  i.8  i  s.v 

S.8  

5,8  | 

esei 

LlsjLJ 

US  L  8iX 

O.S  1 

Isesstoxsl  da sO  is? 

add  lo  wel  £  dadd  Bad  ok  saw  d  i  8  SSI  io  Hal  add  gs  vl'ra©  eA 

. :  firjbjt  aesd  Bad  seniq  Bedxislq 

ec  8, £1  of  Bedaxroias  HM  alxXd  dxsdd  docl  ©rid  Belssvei  rsaXditeIq  te-fle  sxeex 
A  »Bsaxioexs  aaaiq  led  od  edd  lo  dxxeo  i&q  i  to-  a&niq  Bedoelxxi  edd  lo  dnao 
«slc fad  gnXwoIXo I  add  nx  fisvi§  si  side?  lo  dniroboa  Ballad BB 

s  ,od  aiaas? 

.Tatis  sagging  ig  cranix  asai*  gsTtajs 
esei  .0  .aTcnaiM£HO 


Bel X 12  dxisO  ieS 
daafl  'xedgxlg  Yd 
8.BX  *' 

BeXIxS  •xed’iaxrtl 

_daaiX  isdeiig 
8 

tisoxuxH 

Bedoelal 

id 

! 

i 

eaxBag 
.......  dd'ioi  1 

81 SX 

a 

es 

dpssdd  “roK 

O.M 

3 

SB 

cf  ftwS2 

5.9 

B 

SB 

daaexidxroS 

8*  XX 

S 

Yi 

.ddxroS 

h.t 

I 

: .  es  ... 

deawdda-og 

S.M 

Y 

L  'SB 

dssW 

i  y.ax 

8 

SB 

dsa'prdiO'X 

3  .SI 

sb  !  ass 

IfidOT 

,,esjxxq  BsdxraXq  edd  lo  Ijsrivxi/3  ©dd  lo  dqed  neod  asd  Biooei  A 

.Bioos'x  T.&9X-E,  sMf  lo  exe^lsna  odd.  swoxfs  B  .oil  ©IcTsT 


TABLE  HQ.  4 


SOBVITAL  Off  PLANTED  PINES.  CHESKYS  PhO!L. 


tvn  n«a  Plan  tad 

Per  Cent  Pines  Surviving . 

Badius 

Spring  1926  

fall  1927 [Fall  19281  fall  1929J 

Uor  th 

771 

92.3 

89.6 

88.8 

TJm*  tfh  a as  t 

640 

89 .0  1 

84.6 

83.9 

Eas  t 

528 

88.0 

1  85.0  ' 

84.4 

CS/Yll  •f'Virfftft  C  4".  | 

660 

81.9  j 

81,5 

79.8 

|  iSUU  ullvw/D  v  l 

515 

1  81.7 

80.6 

80.0 

[  S  r-  ^  ..  . .  . 

Qaii 

660 

69.8 

70.0 

71,2 

jjvtl.  Uliww  P  V 

Wast**5 

447 

f  79.0 

80.3 

80.5 

Northwe  s  t 

714* 

1  85"  .4 

1"  85.4  . 

83,4 

rr  i/ts- . 

Total 

4.965 

j~  83.7  l  82.3 

81.7  J 

♦Corrected.  •  .  . 

*$ Annual  survival  increase  due  to  the  finding  of  pines  formerly 
hidden  "by  dense  mass  of  down  logs  and  brush  caused  by  lire* 

CONCLUSIONS 

Qjie  fact,  as  determined  in  1928,  that  a  1,250-foot  Eibes-fre© 
protection  zone  is  not  sufficient  in  regions  comparable  to  the  Cheeky® 
area,  is  further  strengthened  by  the  1939  results.  The  plot  at  Cheeky® 
«,  not  large  enough  to  be  used  for  the  determination  Oi  the  maximum 
distance  the  disease  will  spread  from  Blbes  to  pines  m  that  -egion. 

Bie  study  to  determine  the  rate  of  killing  of  white-pine 

seedlings  is  very  important  and  should  be  continued  on  this  area,  from 
the  results  obtained  to  date,  it  appears  that  a  large  per cent  of  ' the 
white-pine  planting  stock  used  for  reforestation  will  be  killed  by 
blister  rust  within  the  first  ten  years  if  planted  in  a  region  where 
infection  is  already  established.  In  like  manner,  nurseries  will  suffer 
very  heavy  losses  if  they  are  not  adequately  protected. 
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NSWMAN  LAKE  PLOT.  WASHINGTON 

By 

R.  3.  Mgers 
Agent 

PURPOSE 


The  purpose  of  this  study  is  to  determine  the  effect  of  Ribes 
lacustr®  as  a  factor  in  the  intensification  of  white-pine  blister  rust 
after  infection  has  become  established  on  white  pine, 

LOCATION 

The  plot  is  located  26  miles  northeast  of  Spokane,  Washington, 
one-half  mile  west  of  Newman  Lake  in  townships  26  and  27  north,  range  5 
east,  sections  4,  5,  32,  33.  It  can  be  reached  by  automobile  in  on©  hour 
via  Trent  load  and  Newman  Lake  -  foothills  highway. 

ms  Ton 

311 s ter- rust  infection  on  pines  w@,s  found  on  this  area  May  10, 

1928  by  1,  L.  MacLeod.  Upon  discovery  of  this  infection  intensive  scout¬ 
ing  was  done  hut  no  other  pine  infectibn  was  found  in  this  region. 

WOBK  PERFORMED. 

Scouting,  eradication  of  R.  ineriae ,  necessary  surveys  and  some 
basic  data- taking  were  done  by  permanent  personnel  of  the  office  preceding 
the  field  season  bf  1929,  from  July  5  to  August  25,  R,  Myers  and  F.  L, 

Joy  continued  the  work  on  the  plot* 

The  work  on  this  area  began  with  the  discovery  of  the  rust  on 
white  pines  and  subsequent  scouting  of  the  area  during  May  1S28,  This 
was  followed  by  a  topographic  survey  of  the  area  by  E.  L*  Joy  and  F,  3# 

Rowe  completed  October  31,  1928. 

The  work  of  surveying  the  plot  into  chain-square  transects  was 
completed  in  May  1929.  46.8  acres  were  thus  surveyed  and  mapped  showing 

the  location  of  all  culture  feature's  and  boundaries  of  types. 

The  first  eradication  of  the  1»  inarm®  was  don©  May  6-8,  1929. 
by  members  of  the  permanent  personnel  of  the  office,  121,404  feet  of  live 
stem  were  pulled  in  24  man-days.  Three  weeks  later  the  area  was  re-eradicated 
of  4,487  feet  of  R.  inerme,  A  third  eradication  was  done  during  the  time 
basic  data  were  taken  on  25,4  acres  and  993  additional  feet  of  live  stem 
of  R,  inerme  were  pulled.  It  was  noted  that  all  bushes  pulled  were  of  small 
si se  and  with  Only  a  few  small  leaves. 
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Basic  data  on  H.  lacustre  and  pines  were  taken  during  July  and 

August  on  25.4  acres.  H.  lacustre  plants  were  re-examined  for  infection 
after  August  15. 


RESULTS 

The  following  table  shows  the  Ribes  conditions  on  that  portion 

of  the  25,4  acres  of  the  plot  studied. 

TABID  HO .  1 

RIBSS  FEET  OF  LIVE  STEM  PER  ACRE  O'T  25.4-  ACRES  STUDIED 


Feet  of  Live  j 

Stem  Per  Acre! 

Status 

Species 

R,  inerme 

3,115 

Eradicated  1929 

R,  lacustre 

2.118  1 

'Left  for  Study"! 

To  tal 

1  "  5,273 

In  Thble  Ho.  2  is  shown  the  details  of  infection  on  R,  lacus tr®, 
TABU  HO,  2 

DETAILS  or  R.  LACUSTRE  INFECTION,  OTMA IT  IMP  PLOT.  1929 


Tree  of  Information 

E. 

lacustre 

Total  lushes  Examined 

559,00 

Per  Cent  Bushas  Infected 

1,07 

Per  Cent  Leaves  Per  Infected  Bush 

0,25 

Per  Cent  Infected  Surface  Per  Infected  Leaf 

2,32 

Per  Cent  Infected  Surface  Bearing  Telia 

55.10 

Parts  Per  Million  Total  Leaf  Surface  Bearing  Telia**1 

,34 

*The  meaning  of  this  ratio  is  that  for  on©  million  square 
units  of  leaf  surface  there  would  b©  *34  square  units  of  in¬ 
fected  surface  bearing  telia. 


It  is  evident  from  an  examination  of  Table  Ho.  2  that  the  1. 
lacustre  at  Newman  Lake  was  very  lightly  infected.  A  high  percentag© 
of  infected  surface  bore  telia,  but  only  a  very  small  percentage  of  the 
total  leaf  surface  was  infected.  This  may  be  due  chiefly  to  the  small 
number  of  fruiting  cankers  on  th©  area. 

The  following  table  is  a  compilation  of  data  on  the  pines  inspected 
on  the  plot  classified  according  to  D.B.H.  classes  and  crown  classes. 
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TABLE  m.  3 


TOTAL  NUMBER  OF  TRESS  INSPECTED  AT  NEWMAN  LAKE  1929  CLASSIFIED 

ACCORDING-  TO  INFECTION,  GROWN  GLASSES,  AND  USE  CLASSES 


D.B.H. 

Trees  No 

c  Infected 

Infected  Trees 

Total  Trees 

Glasses 

Crown 

Glasses 

Grown  Glasses 

Crown 

Glasses 

Inches 

Pom. 

Int, 

Sup. 

Total 

Dorn, 

Int. 

Sup . 

To  tal 

Dom.  j 

|  Int. 

iSup, 

Total 

433 

illllT  i'  mvei.v.  .rrgsu 

0-  .5 

46 

87 

288 

421 

2 

6 

4 

12 

48 

|  93 

292 

j6-1.5 

15 

36 

86 

137 

9 

4 

<1 .  „■ 

l  16 

24  j 

1  40 

89 

153 

1.6-2. 5 

12 

22 

39 

73 

13 

7 

2  1 

!  22 

-25  | 

,  29 

41 

95 

2. 6-3.5 

9 

I2j 

30 

1 

1 

0 

2 

JO  j 

|  13 

9 

32 

3. 6-4. 5 

8 

L 1J 

L  oj 

9 

6 

1 

0 

7 

2 

0 

16 

4, 5-5. 5 

S 

41 

0 

10 

2 

0 

0 

2 

•  8  j 

4 

0 

12 

5. 6-6. 5 

,  2 

l| 

0 

3 

4 

0 

0 

4 

6  ] 

1 

0 

7 

6. 6-7.5 

1 

Oj 

0 

1 

3 

0 

0 

3 

4 

0 

0 

4  1 

Totals 

99 

163 1 

422 

684 

40 

19 

u 9. 

68  j 139  I 

L182J 

L-431. 

752  j 

Table  No.  3  has  bean  further  analyzed  in  Table  No.  4  to  show  the 
per  cent  of  pines  infected  by  crown  and  D.  B.  H.  classes. 


TABLE;  NO.  4 

PSRCEITA&E  OF  PINES  INFECTED  AT  NEWMAN  LAKE,  1929  BY 
CROWN  CLASSES  AND  £BH  CLASSES 


D.B.H.  j 

Glasses 

Inches 

Per  Gent  of  Trees  Infected  1 

Sominan  t 

Intermediate 

Suppressed! 

j 

I  Total 

0-  .5 

4,2 

6.4 

1 A 

2.8 

.6-1,5 

37.5 

10.0 

3.4 

10,5  i 

1.6-2. 5 

52.0 

24.1 

4.9 

23.2  1 

2. 6-3. 5 

10.0 

7.7 

0.0 

i .  6.2  j 

3. 6-4. 5 

42.9 

50.0 

43.7  j 

4. 6-5, 5 

25.0 

0.0 

- 

16.7  j 

5. 6-6.5 

66.7 

0.0 

- 

57.1  . 

6. 6-7.5 

75.0 

- 

r  ~ | 

!  75.0 

Total 

28.8 

10.4 

2.1 

!  9 .0 

The  above  table  indicates  clearly  that,  dominant  trees  are  the 

most  susceptible  to  blister  rust  and  those  of  the  intermediate  and  sup¬ 
pressed  classes  decidedly  less  susceptible.  The  dominant  class  is 
obviously  composed  of  the  thriftiest  trees.  It  follows  therefore,  that 
blister  rust  will  do  the  greatest  damage  to  the  most  valuable  trees  in 
a  stand. 


31.9 


S  . .  OE 


gmiec  .4?  esex  &a»i  iv.  oxt orgsss  >:i  sssig.  ■ao-ggaMUE  w 

, .::  37“  ,£~:aojo  .»o.io  ,y.  jh-omi  cp  ^xcsodoa 


b»»*5T  Is#  dV 

C:  99lT  1)9#  oel: 

Jl ' 

!  f)9#o®lnI  doH  89©*^ 

.H.s.a 

ge&seXD 

ittotO 

rasesIC  iiwotO  j 

i  saesAXO 

jtjwoh  o 

assaeXO 

. 

,moG! 

,  £sd  oT  i 

•crxiS 

>#nr 

.iSOCI 

1  la#  oT 

,<rxrg 

. 

,fixoC.j 

jBjadoffl 

3S£  | 

! ses  | se 

~1s£  j 

SX 

£ 

*3 

s 

1  IS£ 

88S 

V8 

3£ 

37'-^ 

S3! 

98  ! 

[0£ 

£s 

i  ax  1 

s 

£ 

e  j 

1  VS  I 

08 

as 

31 

a.x-a. 

as 

I£  ■  1 

ies 

as  j 

1  as 

s 

V 

i  SX  ! 

1  sv 

es 

ss 

SX 

a.s-a.x 

e 

S  S  X 

ox  i 

S  s 

G 

X 

1  ! 

j  OS 

e 

isx 

e 

3.S-8.S 

sx 

0 

S 

£X 

V 

0 

Li 

3  | 

e 

0  lx 

3 

a.£-a.s 

sr 

0 

£ 

1  3  ' 

s 

0 

i  0 ,- 

S 

01  1 

0 

1* 

c 

3.3-0.X- 

v 

0 

r  "  " 

3 

£ 

0 

L  0 

£ 

s 

0 

[x  

s  i 

a.a-a.a 

1 0 

[0 _ Ll _ 

S 

^  o,.:  ^ 

UL~~ 

■  I . ■ 

0 

|0  i 

1  X 

a»v-e,e 

HSF1 

i  I££ 

sax 

1 '  esxj  83 

IS 

j  ex  ; 

0 1.  j 

LjS- 

SS£ 

S3!  ! 

S  se 

aleXc© 

cl  woiia  0#  7  ,  o?.  ©Xcfj©  ai  Jbes^Xeae  «©rf#T£fl  hse(f  aed  £  .  oH  ©XdeT 

.eegsjslo  .1  *E  .<L  £ne  jowoio  -bsXoslni  aexxiq  lo  #090  xeq 


£  .OHdaasig 

ig  es ex  ,m»i  ea-wee  oarogTOi  sspixe  -ao  gaATimoflsra 

I^AIO  H£q  g?A-aS3gA»I3  MWQHO 


1  Is#  as  In  I  sas*© 

10  #090  T9^ 

*E.e.a 

!  i 

[  le  d  off  j 

Ij&seaaTqcrJUg, 

! 

3#aXI)9m9#XSl 

i  iianimoG 

8  98  S*  ID 
earfocl 

f  8,S 

^.X 

^.3 

S,.£ 

3,  -0  ^ 

t 

7.S 

o.ox 

a.  vs 

3*1-3... 

l  s.ss 

• 

x.^s 

0  *  S‘6 

e.s-8.1 

s.a'"' 

r  —  ^  q 

v.v 

O.OX 

a.s-a.s 

v,s^ 

j  “  ~ . ‘ 

0*03 

e.s£ 

3.4-3.S 

V.3X  ' 

[  in.',m  1  ,r 

0.0 

0.38 

3.3-3* £  1 

i.va  • 

[_ _ -  -  '  : 

■  0*0 

V,  Be 

3. 3-3. 3  i 

0.3V  " 

L 

-  ■ 

0.3  V 

L3*V-3*3 

0 ,  e  'l 

£.01 

8.8S 

led- oT 

sd#  «tb  soar#  inaniaso.5 ■'$&&  ^lTe®Io  '  eedeoi&ai  •  ©Icfad  evd<f«  91© 

~<pe  ©■■?-.•  :■•■=- A  '  :'f.:'  'io  eaoif#  Xu©  dairx  TedaiXtf  o#  ®Xcfitqaoeif8  daoia 

ai  88bXo  iiredisioXi  ec©  .©Idiiqaoeu®  ee©X  ^XJbaBioeJE)  aseivelo  f>«a«9Tcr 
.7;  ;;  «©*xo1:e"rs)ritf  gwoXXol  ■}  X  .as&'  A  #a©£#MTjEf#  ©if#  Ho'  Jb»©dqokH>  ^Xexroivdo 
ui:  a®9T#  aldexrlev  tfaom  erf#  od  ©geot&b  destfeaig  add  ci  XXlw  daxf'i  ’i©#exld' 

.imeda  13 


eis 


In  Tables  No.  5  and  6  there  are  shown  analyses  of  all  cankers  found 

on  this  plot, 

TABLE  NO.  5 

ANALYSIS  Of  C AMORS  192S 


♦This  canker  may  possibly  hav©  originated  prior  to  1923  but  the 
©vi dence  is  not  sufficient  to  be  conclusive. 

♦♦Does  not  include  21  cankers  found  and  removed  May  1928.  (See 

©able  No.  6). 


TABLE  10.  S 

ANALYSIS  Off  CANKERS  FOUND  AIL  HEMOYED  MAI  1928 


Number  of  Oankers 

Tsar 

Produced  A@cia 

f 

Growth 

Several 

Infected 

Once 

Twice 

Times 

Bead 

To  tal  s 

1923 

r~y~ 

1 

2 

1922 

i 

14 

15 

1921 

1 

1 

Unknown 

y  ,  n  . 

l  JLj 

3 

Totals  i 

— JL_j 

OS-J 

L  _J 

3 

21 

It  is  evident  from  an  examination  of  Tables  No.  5  and  6  that  in¬ 
fection  probably  originated  during  1923  and  that  a  large  number  of  cankers 
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was  formed  in  1927,  There  were  43  cankers  originating  in  1923  and  512  since 
1923,  most  of  these  in  1927,  which  gives  the  ratio  of  1  to  12, 

WORK  TO  BE  DOME 

1,  Continuation  of  the  present  studies  over  a  period  of  years. 

2,  Extension  of  the  plot  to  the  upper  slope  limits  of  the  white-pine 

type. 

3,  Development  of  measuring  standards  for  feet  of  needle  stem 
estimates  and  ratio  of  Ribes  leaf  surface  to  actual  area  occupied. 

4,  Securing  relative  humidity  records  on  the  plot. 


COM PLUS I QM 

At  lewman  L&ke  two  waves  of  infection  are  apparent,  one  in  1923 
and  the  other  in  1927.  These  occurred  in  the  ratio  of  1  in  1923  to  12  in 
1927.  This  rate  of  increase  in  number  of  cankers  of  on®  wave  over  that 
preceding  was  chargeable  to  3,155  feet  of  live  stem  of  1,  inerme  and  2,118 
feet  of  live  stem  of  E,  lacustre  per  acre.  Tie  B»  inerme  was  removed  in 
the  spring  of  1922  before  the  time  of  Ribes  infection,  and  in  1931  w©  can 
begin  to  observe  the  effect  of  the  remaining  R»  1 acus tre  upon  the  rate  of 
increase  of  pine  infection  and  thus  obtain  an  index  to  the  effect  of  E, 
lacustre  as  a  factor  in  the  intensification  of  white-pine  blister  rust 
after  infection  has  established  itself  on  white  pine. 
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INFECTION  SURVEY  AT  RHODODENDRON,  OREGON 

By 

H.  N.  Putnam 
Associate  Pathologist 

PURPOSE 

The  purpose  of  the  infection  survey  at  Rhododendron  was  to  obtain 
by  means  of  a  cruise  of  the  area  average  infection  conditions  chargeable 
to  average  amount  of  different  Ribes  species. 

LOCATION 

The  area  studied  lies  in  the  Rhododendron  region,  Multnomah 
County,  Oregon,  southwest  of  Mt.  Hood,  along  Zigzag  River  and  its  tribu¬ 
taries  5  miles  east  of  Brightwood  in  township  2  south,  range  7  east, 
sections  29,  30,  31,  32,  33,  and  township  3  south,  range  7  east,  sections 

2,  3,  4,  11,  12,  13. 

GENERAL  SITUATION 

In  this  region  there  are  several  good-sized  streams  flowing 
almost  parallel  in  the  same. valley.  Still  Creek,  Camp  Creek,  Henry  Creek, 
and  Zigzag  River,  occupy  the  same  general  valley  at  Rhododendron.  White 
pines  31  to  40  years  old  occur  growing  mostly  as  suppressed  individuals 
under  an  overstory  of  Douglas  fir,  cedar,  and  an’ occasional  white  pine. 

The  pines  are  mostly  limited  to  the  valley  floor, 

HISTORY  OF  INFECTION  AND  WORK  DONS 

In  September,  1928,  infection  both  on  pines  and  Ribes  species  was 
found  in  this  region  for  the  first  time  by  Goodding  and  assistants.  In 
April,  1929,  Goodding  and  Putnam  re-examined  the  area  and  found  a  large 
number  of  young  cankers  of  1927  origin  developing.  In  October,  1929,  an 
intensive  study  of  the  area  was  made  by  I,  L.  Joy,  R,  S*  Myers,  C.  M. 

Chapman,  F.  F.  Staat  and  H.  N.  Putnam  in  cooperation  with  L*  ¥.  Goodding 
and  M.  C.  Riley.  Strips  l/2-chain  wide  were  run  across  the  valley.  There 
were  19  such  strips  put  in,  20  chains  apart  making  a  cruise  of  the 
valley  area.  Data  were  taken  on  location  of  host  plants  and  streams;  on  size 
and  infection  of  Ribes  species;  and  on  age,  height,  crown  class  and  number 
of  cankers  on  pines. 

There  follow  statistics  derived  from  the  data  on  all  of  the  strips; 


Length  of  valley  covered . . . . .4§  miles 

Number  of  strips  20  chains  apart. . . . . .19 

Width  of  s trips . . . . . . . i  chain 

Average  length  of  strips. . . . . . .37+  chains 
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The  chief  value  of  this  study,  the  statistics  on  which  are  shown 
above,  lies  in  the  fact  that  it  constitutes  a  quantitative  and  impartial 
statement  of  pine  infection  chargeable  to  a  certain  amount  of  Eibes^live 
stem  per  acre.  On  this  particular  area  the  rust  has  been  present  since 
1923.  A  second  wave  occurred  in  1927.  From  the  data  secured  by  this 
cruise/ it  is  evident  that  the  association  of  pines  with  over  a  thousand 
feet  of  live  stem  of  Eibes  species  per  acre  almost  entirely  along  streams 
resulted  in  13.5$  of  the  pines  becoming  infected. 


Since  the  strips  studied  were  not  contiguous  it  is  impossible 
to  draw  any  conclusions  relative  to  the  source  of  infection  on  any  one  pin&. 
However,  it  is  believed  that  such  a  study  gives  reliable  information  on  the 
average  pine  infection  over  a  large  infected  area  at  a  relatively  small 
expenditure  of  time. 


If  such  studies  could  be  mad©  of  many  infections  thruout  the 
country,  it  is  believed  that  information  of  value  could  be  obtained  relative 
to  the  amount  of  pine  infection  caused  by  association  of  pines  with  dif¬ 
ferent  amounts  of  Eibes  leafage.  This  Information  could  be  used  in  eval¬ 
uating  Eibes  eradication  in  terms  of  pine  protection  until  more  exact 
figures  are  secured  from  permanent  plot  studies. 


In  compiling  statistics  mentioned  in  this  paper,  no  attempt  has 
been  made  to  show  the  distances  of  spread  from  Eibes  to  pines.  It  is 
sufficient  for  the  present  to  observe  that  the  pines  found  infected  were 
usually  close  to  R.  brae  teosum  locations. 
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LONS  MEADOW  CHEEK  INFECTION  AREA,  IDAHO 

By 

H.  N*  Putnam 
Associate  Pathologist 

PURPOSE 

The  purpose  of  the  study  started  at  long  Meadow  Creek  is  to 
determine  the  effectiveness  of  Ribes  eradication  in  the  control  of  blister 
rust  under  conditions  that  exist  there* 

LOCATION 

The  infection  is  located  near  the  junction  of  Long  Meadow  and 
Three  Bear  creeks,  Clearwater  County,  Idaho,  township  39  north,  range  1 
east,  section  14. 

SI  mTI  ON  AND  WORK  DONS 

This  infection  was  first  found  on.  August  2.1,  1929 ,  by  C.  M. 
Chapman  and  R.  K»  Pierson*  Subsequent  scouting  showed  that  infection 
covered  about  60  acres  supporting  a  dense  stand  of  white  pine  21  to  40 
years  old.  Two  centers  of  infection  apparently  originating  in  1923  were 
found.  One  of  these  on  Long  Meadow  Creek,  7  chains  above  creek  junction 
had  approximately  100  trees  with  cankers  originating  in  1923,  The  other 
spot  infection  of  1923  origin  was  on  the  north-facing  slope  of  Three  Bear 
Creek,  5  chains  west  of  junction.  Here  it  was  estimated  that  there  were 
75  trees  with  cankers  originating  in  1923.  Pines  with  cankers  originating 
in  1926  and  1927  were  found  extending  up  Ihree  Bear  Greek  for  a  distance 
of  35  chains;  up  Long  Meadow  Creek  for  20  chains;  and  below  the  junction 
of  the  creeks  for  4  chains. 

It  was  estimated  that  on  the  6Qscres  of  infected  area  there 
were  1,500  trees  per  acre  with  an  average  of  5$  of  them  infected.  On  this 
basis  it  is  judged  that  there  were  4,500  trees  infected  on  the  total  area. 

There  were  found  no  concentrations  of  Bibes  on  or  near  the  in¬ 
fected  area.  Bibes  lacustre  and  R.  viscosissismm  occurred  at  the  rate  of 
30  to  40  bushes  per  acre,  not  particularly  concentrated  along  the  streams, 
but  scattered  through  the  stand.  Hie  nearest  R.  t>e tiolare  found  was  three 
miles  away,  not  associated  with  the  rust. 

Approximately  300  acres  on  and  around  the  infected  area  were 
eradicated  of  Bibes  by  the  eradication  forces,  A  check  of  this  eradication 
work  showed  the  following  average  Bibes  conditions  left: 
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R.  lacustre  bughes . . .22  per  acre 

R.  lacustre  F.h.3. . 145  «  « 

R.  viscosissimum  bushes . 7  5‘  45 

viscosissimum  F.L.S - .........  85  4i  H 

Total  Ribes  bushes. . . 29  ,5  w 

Total  Ribes  P.L. 3 . 230  «  « 


A  plot  was  started  late  in  the  season  including  both  centers  of 
infection.  An  area  of  4,1  acres  was  surveyed  into  square  chains  and  the 
Ribes  present  before  eradication  plotted  and  recorded.  Information  on 
pines,  was  delayed  until  next  year,  owing  to  the  need  for  Ribes  information 
before  the  Ribes  were  eradicated.  In  Table  Ho.  1  is  shown  the  details  of 
Ribes  infection  on  the  plot. 

TABLE  NO.  1 

RIBiCS  INTECTIOR  STUDIED  OH  LONG-  MMLQW  .PLGT.  1SMQ 


September  1-15,  1929 


T$roe  of  Information 

R» 

vi scoslssimum 

H.  j 

lacus  tre  s 

Bushes  uer  acre  before  eradication 

3 

IS 

Peet  live  stem  per  acre  before 
eradication 

27 

. . —  . .  i 

1,881 

Total  bushes  examined 

12 

78 

Per  cent  bushes  infected 

83.2 

46.2  ] 

Per  cent  leaves  infected  per  infected 
bush 

75.4 

— 1 1  -  - — I 

22,0 

Per  cent  infection  uer  infected  leaf 

14.3 

4,8 

Per  cent  infected  surface  bearing 
telia 

19.2 

39.3 

Per  cent  total  leaf  surface  bearing 
telia 

1,72  | 

|  *19 

Ratio  of  telial  production  for  equal 
leafage  units 

9  ....  .1 

i 

It  may  be  observed  that  in  Table  Ho*  1  the  percentages  of  in¬ 
fection  in  the  various  steps  mentioned  are  decidedly  higher  for  R, 
viscosissimum  than  for  R*  lacus tre  except  in  the  case  of  the  per  cent  of 
infected  surface  hearing  telia.  In  this  instance  the  telial  production 
per  infected  surface  of  JU  lacus  tre  is  over  twice  that  of  R.  viscosi ssimraa. 
This  is  unusual  since  past  investigations  have  shown  R*  lacustre  to  he 
the  lowest  of  all  Ribes  species  studied  in  the  production  of  telia  per 
infected  surface.  A  study  of  relative  humidity  in  connection  with  Ribes 
infection  may  shed  light  on  this  situation. 

The  Ribes  examined  on  the  infection  area  were  almost  entirely 
in  the  half  or  full  shade.  Lachraund  has  reported  his  studies  on  relative 
susceptibility  of  R.  viscosissimum  and  S.  lacustre  in  the  Western  Blister- 
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East  Hews  Letter  of  December  15,  1928,  Volume  3,  Ho,  12.  He  shows  the 
ratio  of  telial  production  for  equal  amounts  of  leafage  of  the  two  Ri-bes 
species  in  the  shade  to  be  R.  viscosissimum  4.7,  R»  lacustre  1,  He  does 
not  show  a  value  for  R*  viscosissimum  in  the  half  shade.  She  findings  at 
Long  Meadow  show  the  relationship  to  be  R.  viscosissimum  9,  R.  lacustre  1. 
Thus  the  findings  in  eastern  B,  C.  where  Lachmund  conducted  his  studies, 
and  the  findings  at  Long  Meadow  are  not  dissimilar,  so  far  as  the  rela¬ 
tion  in  susceptibility  of  the  two  Ribes  species  are  concerned. 

However,  the  high  percentage  of  telial  development  per  infected 
surface  of  S.  lacustre  is  unusual,  and  points  to  the  effect  of  some  other 
factor  or  factors.  To  determine  if  this  is  due  to  a  more  susceptible 
strain  of  R*  lacustre  a  few  plants  heavily  infected  in  1S29  at  Long  Meadow 
were  transplanted  in  a  defoliated  condition  to  Newman  Lake,  where  R. 
Lacustre  did  not  show  severs  infection.  Future  inspections  at  Hewman 
Lake  will  shed  light  on  this  point. 

To  determine  the  effect  of  relative  humidity  at  Long  Meadow  as 
a  possible  contributing  cause  of  the  severe  infection  of  R.  lacustre.  it 
is  intended  to  set  up  a  hygro thermograph  to  measure  relative  humidity  in 
this  region. 

Considerable  time  will  be  spent  in  establishing  a  plot  at  Long 
Hea&ow  in  1930. 
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EA&LE  CREEK  INfSCTIQM  AREA,  OREGON 

3y 

H.  N.  Putnam 
Associate  Pathologist 

PURPOSE- 

The  purpose  of  a  study  which  might  be  conducted  at  Eagle  Creek, 
Oregon  would  be  to  determine  the  effect  of  stream  type  eradication  upon 
the  action  of  the  rust  in  Oregon. 

'  LOCATION 


This  area  lies  on  Eagle  Creek,  Hood  River  County,  Oregon,  5% 
to  7%  miles  by  trail  south  of  the  Columbia  River  Highway,  northwest  of 
Mt.  Hood  in  township  1  north,  range  8  east,  sections  6,  8,  9, 

GENERAL  SITUATION 

The  area  of  infection  lies  along  Eagle  Creek  for  a  distance  of 
two  miles.  The.  apparent  center  of  infection  is  on  an  alluvial  fan  on  the 
east  side  of  Eagle  Creek  seven  to  seven  and  one-half  miles  from  the 
Columbia  River  Highway,  and  is  reached  by  trail.  The  area  supports  a  stand 
11  to  20  years  old  of  Douglas  fir,  with  scattered  white  pines  present. 

HISTORY  OF  IMG TI ON 


Pine  infection  here  was  found  for  the  first  time  by  Lyle  on 
September  16,  1929.  Ribes  brae teosum  infection  was  found  in  this  general 
vicinity  in  1927,  and  on  Eagle  Creek  in  1928,  The  area  was  further  ex¬ 
amined  on  October  18,  1929,  by  Goodding  and  Putnam, 

RISES  CONDITIONS 


So  concentrations  of  Ribes  were  found  on  or  near  the  area.  There 
are  scattering  R,  brae  teosum  bushes  along  the  creek,  but  not  in  abundance .. 
R.  sangulneum  was  found  distributed  among  the  pines,  but  not  in  great 
amounts.  The  bushes  were  from  10  to  50$  defoliated.  One  out  of  15  R. 
brae teosum  bushes  examined  was  found  with  5$  of  its  leaves  infected.  No 
infection  was  found  on  25  R,  sanguineum  examined. 

PINE  INESCTIQN 


There  were  50  pines  examined,  10  of  which  were  infected.  An 
analysis  of  13  cankers  on  6  trees  showed  that  probably  infection  originated 
in  1925  or  1926,  with  a  secondary  wave  apparent  in  1927.  The  infected 
pines  were  not  particularly  concentrated  in  the  immediate  vicinity  of  |l. 
brae teosum.  but  were  scattered  from  50  to  600  feet  distant. 
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RECQMMENDATI ON S 


It  is  believed  that  a  worth!  while  study  of  the  value  of  stream 
type  eradication  in  Oregon  could  he  made  here  by  the  removal  of  R. 
brae teo sum  for  one  mile  in  each  direction,  and  the  establishment  of  a 
permanent  study  plot  possibly  5  chains  wide  along  the  creek  and  15  chains 
long  extending. up  the  slope  at  right  angles  to  stream  flow,  The  effect 
of  R.  sangui neurn  on  the  rust  could  then  be  studied.  Pines  and  Ribes 
should  be  plotted  and  examined  at  periodic  intervals.  It  is  planned  to 
establish  such  a  plot  in  the  spring  of  1930, 
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PRQ&RESS  REPORT  ON  STUDIES  0?  RELATIVE  SUSGEFTIBILITI 

OF  PINPS  MONTI  COLA  AND  PINUS  STROBUS  GROWING  UNDER 

WESTERN  CONDI  TICK'S 

37 

H>  N.  Putnam 
Associate  Pathologist 

This  paper  constitutes  a  progress  report  on  two  plots,  one  at 
Buck  Greek,  Snohomish  County,  and  one  at  Pysht,  Gl&llam  County,  Washington, 
both  established  in  the  spring  of  1928,  This  study  was  first  reported 
in  the  1928  Annual  Report  of  this  office,  The  plots  were  inspected  in 
the  fall  of  1929.  Table  No,  1  gives  the  results  of  the  inspection. 

TABLE  NO.  1 

RELATIVE  SUSCEPTIBILITY  OF .PINUS  MQNTICQLA  AND  PIftUS  STROBUS  ON  THE. 

BUCK  CREEK  AND  PYSHT  AREAS,  WASHINGTON.  OCTOBER  1929 


Plots 

White  Pine 

Species 

Number  of 
Trees 

Per  Cent 
Trees 
Infect¬ 
ed 

Average 
Cankers  Per  ! 

!  — 

j Cankers  Per 

Exam¬ 
ined  ! 

[  In- 

!  fee ted 

Infected 

Tree 

Total 

Trees 

1000  Ft,  of 
Needle  Stem! 

Buck 

Creek 

P .monticola 

70 

50 

71,4 

13.8 

4.0 

9,8 

0.8 

17.8 

1.9 

P, strobus 

5 

1 

20 . 0 

P.vsht 

p. monticola 
P. strobus 

74  | 
5 

69 

j  4 

93.2  j 
80.0 

14.0 

12.5 

13.0 

10.0 

53.2 

5.8 

Combined 

Plots 

P, monticola 
p. strobus 

144  ; 
10  1 

i  119 

S  5 

82.6  j 
50,0  i 

13.9 

1  10.8 

11.5 

5.4 

29.1  | 

_  Li  J 

It  is  evident  from  Table  No.  1  that  considering  both  plots  to¬ 
gether,  for  equal  volumes  of  foliage  there  were  found  nearly  6  times  as 
many  cankers  on  £.  monticola  as  on  P.  strobus  indicating  that  P.  s trobus 
is  much  more  resistant  to  the  rust  than  is  P.  monticola  when  both  are 
exposed  to  the  same  sporidial  sources.  This  fact  is  of  importance  not 
only  in  considering  the  two  species  with  reference  to  reforestation 
needs,  but  also  it  is  useful  in  interpreting  eastern  infection  information 
for  use  in  western  work* 

In  1928  the  ratio  of  cankers  for  equal  volumes  of  foliage  on 
these  same  plots  was  3  cankers  on  P.  monticola  to  1  canker  on  P,  s trobus , 
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fa.TCTffTOAT.  SUMMARY  OF  WORK  DONS 

- -  .  AND  .PLANS  FOR  THE  FUTHRE 

By 

H.  H.  Putnam 
Associate  Pathologist 

Results  of  studies,  with  reference  to  the  relationship  of  Ribes 
quantities,  and  cankers  produced,  are  shown  in  Ihble  Ho.  1. 

TABLE  HO.  1 

NUMBER  OF  OANVEBS  CHARGEABLE  TO  FlFT_0F 
*  LIVE  STEM  OF  RISES  by  SPECIES 


Cankers 

Iri  rH  nis  t.i  nff 

Feet  Of  Live  Mg 

m  Per  Acre  Of 

Area 

Acres  j 
Studied! 

In 

1923 

Since 

1923 

R« 

pet. 

R. 

bract,  j 

R. 

iner. 

R. 

sang. 

R. 

l*c..  4 

Total 

Buck  Greek 

tit  o  o  V»  t  r»  fr  4 rfs  r\ 

i. 

25 

660 

936  i 

2 ,253 1 

.3,1691 

Rhododendron 

35,17 

125 

1 

,1,3781 

419 

125 _ | 

i  527 

1,07]] 

Oregon 

Deep  Creek 

1 

3 

2 

11.944 

| 5 , 314 

17,25j 

I  daho 

l.fork  Reed1 s 

T 

0 

22 

24,266 1 

9,422 

33,688 

Q V  0  QjC  ^  J,  ClQJlQ _ 

Newman  Lake 

TS7p^  Mlrin  y>  rr  f  ATI 

25.4 

43 

512 

3,155 

2,118 

5,372 

wasmngwii  ...  _ 

Long  Meadow 
Idaho  .... 

4,1 

5* 

123 

I 

i 

R.vis* 

I  27 

|1,881 

1.90S 

♦lumbers  of  cankers  represent  uai*  “  . 

ified  as  to  year  of  origin  and  stage  of  canker  development. 

An  examination  of  Table  No.  1  brings  out  the  obvious  fact  that 
-p  „4 rtfvipr  than  the  ability  to  produce  telia  are  very  influential  m 
o“  ng  pinfinfec  tion  .Observations  at  different  points  have  indicated 
that  relative  humidity  is  an  important  factor  in  producing  pine  infection, 
if  is  intend  that  relative  humidity  readings  will  be  taken  on  every  plot 
studied  in  the  future. 

It  is  believed  that  the  index  to  the  effect  of  all  factors 
,  .  /  “  .“I  T!  «m  rate  of  increase  in  number  of  cankers  produced 
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of  cankers  to  a  minimum.  Absolute  removal  of  all  Ribes  from  an  area, 
would  of  course  reduce  the  rate  of  increase  to  zero. 

We  are  striving  to  shape  our  studies  toward  the  development  of 
two  reference  tables.  One  of  these  would  contain  data  relative  to  the 
rate  of  increase  in  number  of  cankers  of  one  wave  of  infection  over  the 
preceding  wave  as  indicated  by  a  correlation  of  relative  humidity  and 
quantities  of  a  given  Ribes  species.  The  other  reference  table  would  show 
the  average  number  of  cankers  required  to  render  trees  of  different  size 
classes  unmerchantable. 

With  such  information  on  a  sufficient  basis,  it  should  be  possible 
to  intelligently  estimate  the  effectiveness  of  eradication  on  a  given  area 
in  terms  of  pine  protection. 

The  costs  of  project  4.2  are  showh  in  the  w  Checking  Reports  . 

The  estimated  total  charged  to  a  study  of  infection  plots  in  1929  is 

$8,317.26. 
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EDUCATIONAL  *OBK  -  19^9 
By 

H.  L.  MacLeod, 

Agent 

INTRODUCTION 

The  educational  program  of  the  estern  Office  of  Blister- 
Rust-  Control  has  been  carried  on  largely  in  those  western  states  where 
the  protection  of  white  pine  is  an  economic  concern  and  in  which 
blister- rust  control  is  being  developed.  Work  in  other  regions  has 
consisted  in  giving  attention  to  definite  requests  for  blister-rust 
material  and  information. 

Educational  work  in  Montana,  Oregon  and  California  has  been 
carried  on  by  the  state  leader  concerned,  with  the  aid  of  specimens, 
display  material  and  bulletins  supplied  from  the  Spokane  Office. 

As  this  work  is  treated  in  the  reports  of  the  state  leaders  this 
report  deals  only  with  the  educational  work  of  the  Spokane  Office. 

PURPOSE 

The  purpose  of  educational  work  is  to  give  to  blister-rust 
workers  a  comprehensive  view  of  the  relation  of  the  projects  and  up- 
to-date  information  on  the  general  progress  and  results  of  the  work; 
to  bring  to  the  administrators  of  forest  lands,  both  public  and  private, 
a.  realization  of  the  menace  to  white  pine  which  blister  rust  constitutes 
and  of  the  necessity  for  action  in  preserving  both  actual  and  potential 
timber  assets  and  to  supply  those  not  directly  concerned  with  the 
control  of  blister  rust  with  some  kno’^ledge  of  the  disease  and  of 
the  progress  and  value  of  control  efforts  in  order  to  "build  up 
general  interest  in  and  support  of  the  control  program. 

SUMMARY  OF  WORK 

The  educational  work  accomplished  during  1929  falls  under 
two  general  headings:  1.  preparation  of  material;  2.  distribution  of 
material  and  information. 

A.  Preparation  of  Material 

Blister-Rust  Specimens.  One  of  the  most  valuable  aids  to  the 
dissemination  of  blister- rust  information  is  the  distribution  of  actual 
specimens  of  the  disease.  A  sound  conception  of  the  importance  and 
practicability  of  control  work  is  predicated  on  a  foundational  knowledge 
of  the  disease  itself  which  can  well  be  provided  through  the  illustra¬ 
tive  use  of  specimens. 
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Cankers  showing  the  early  development  and  aecial  stages  of 
the  disease  on  pine  were  preserved  in  individual  test  tubes.  475  of 
these  specimens  were  used  in  demonstration  boxes,  55  aecial  stage 
specimens  were  sent  to  state  leaders  and  60  to  schools  and  colleges. 

Several  trunk  cankers,  18  and  24  inches  long,  in  large 
glass  jars  and  a  number  of  the  larger  branch  cankers  in  one-quart 

jars  were  used  in  demonstration  work. 

Several  hundred  diseased  kibes  leaves  showing  both  the 
uredinial  and  telial  stages  were  gathered.  Of  these,  two  hundred  of 
each  stage  were  used  in  demonstration  boxes,  80  individual  mounts  of 
uredinial  and  50  of  telial  specimens  were  supplied  to  state  leaders 
and  45  of  each  stage  were  sent  to  educational  institutions.  A 
sufficient  quantity  of  these  specimens  has  been  left  on  hand  to 
supply  educational  needs  during  the  first  half  of  1S30. 

A  large  quantity  of  uredinial '  and  telial  specimens  was 
preserved  in  test  tubes,  one  tube  of  each  stage,  containing  20  to 
25  leaves,  to  be  sent  to  the  universities  of  the  Jest  for  microscopic 
examination  of  spores,  in  the  classroom. 

All  specimens  sent  out  from  the  Spokane  Office,  whether 
for  display  or  for  class  study,  have  been  so  treated  as  to  preclude 
the  possibility  of  viable  spores  or  mycelium  reaaining  in  the 
material.  At  the  time  of  collection,  the  specimens  are  immersed  in 
the  standard  killing  solutions  used  by  the  Office  of  Blister- Eust 
Control,  composed  as  follows? 

Solution  for  pine  specimens  -  2  per  cent  formaldehyde, 

10  per  cent  glycerine  and  88  per  cent  water. 

Solution  for  fiibes  specimens  -  5  per  cent  formaldehyde, 

5  per  cent  glacial  acetic  acid  and  90  per  cent  of  a 

50  per  cent  solution  of  aleohol. 

Display  tubes  containing  aecial  or  pycnial  material  are 
tightly  coriced  and  sealed  with  wax.  Hi bes  mounts  of  uredinial  or 
telial  material  are  tightly  sealed  at  the  edges  with  tape,  the 
material  having  previously  been  disinfected  with  the  killing  solution. 

By  these  means,  every  possible  precaution  is  taken  to  prevent  dissemina¬ 
tion  of  the  rust. 

Demonstration  Boxes.  Two  types  of  demonstration  box  have  been 
designed ’during  the  past  two  years;  a  3-specimen  box  showing  the  three 
most  easily  recognisable  stages  of  the  disease  on  Hi bes  and  pine, 
the  uredinial,  telial  and  aecial  stages  and  a  7-specimen  box  showing 
all  stages  of  the  disease  on  both  hosts. 
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The  3* specimen  "box  was  made  up  in  1928  when  40  were  used  "by 
state  leaders  and  24  sent  out  from  the  Spokane  Office*  During  1929, 

14  of  these  boxes  were  supplied  to  state  leaders,  36  to  Forest  Service 
officials  and  3  to  schools.  In  the  fall  of  the  year  75  of  these 
boxes  were  made  up  for  use  during  1930. 

The  7-specimen  box  was  developed  in  the  fall  of  1928  when  12 
were  made  up  and  7  distributed  to  state  leaders  and  collaborators. 
During  1929,28  of  these  boxes  were  sent  to  state  leaders,  17  to 
administrators  of  forest  lands,  6  to  educational  institutions  and  9 
to  blister-rust  camps.  20  of  these  7- specimen  boxes  remain  on  hand 
and  a  greater  supply  will  be  made  up  as  soon  as  an  additional  supply 
of  material  can  be  gathered  in  the  spring  of  1930* 

photography,  photography  plays  an  important  part  in  educa¬ 
tional  work  in  that  a  supply  of  good  photographs  is  prerequisite  to 
the  making  of  lantern  slides,  posters,  bulletins  and  other  demonstra¬ 
tion  and  publicity  material. 

During  the  winter  months  photographic  work  consists  in  the 
reduction  of  maps,  charts  and  tables  for  the  annual  report,  for 
publication  and  for  lantern  slides.  Early  in  the  year,  35  pictures 
were  taken  for  the  1928  annual  report  and  26  graphs,  were  reproduced 
for  publication. 

During  the  field  season  an  effort  is  made  to  procure  an 
up-to-date  record  of  the  work  of  each  project,  pictures  are  taken 
of  working  areas,  methods  in  use  and,  so  far  aS  practicable,  of  result 
In  addition  Ribes,  white-pine  stands  ehd  general  forest  types  are 
photographed.  During  1929  there  were  added  to  the  western  files  175 
field  photogrsqohs  from  which  a  number  of  lantern  slides  and  enlarge¬ 
ments  will  be  procured. 

Blister- Rust  .albums.  Albums  showing  the  important  features 
of  the  several  phases  of  blister-rust  work,  with  explanatory  legends, 
were  prepared  in  the  spring  of  the  year.  Eight  of  these  albums  were 
made  up  and  used  in  blister- rust  camps  during  the  summer*. 

Sets  of  photographs  and  Bulletins.  A  set  of  photographs  was 
prepared  showing  the  life  cycle  and  spread  of  the  rust,  damage  to 
pine  and  methods  of  control.  Comprehensive  legends  v?ere  written 
giving  up-to-date  information  supplementary  to  that  contained  in 
bulletins.  These  sets  of  photographs  with  bulletins  were  included 
with  demonstration  material  for  universities  and  were  sent  to 
students  requesting  information  for  theses  on  blister  rust. 
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Bulletins.  The  bulletins  used  in  educational  work  during 
the  past  year  were: 

Miscellaneous  publication  No.  23  -  general  bulletin  dealing 
with  blister  rust. 

Reprint  from  "The  Timberaan"  -  White-pine  Blister  .Rust  - 
Its  Cause  and  Control  in  the  West, 

Miscellaneous  Publication  No*  27  -  Black  Currant  Spreads 
White-pine  Blister  Rust. 

Technical  Bulletin  No.  87  -  White-pine  Blister  Rust:  A  Com¬ 
parison  of  European  with  North  American  Conditions. 

Farmers'  Bulletin  No.  1398  -  Currants  and  Gooseberries  - 
Their  Culture  and  Relation  to  White-Pine  Blister  Rust. 

questions  and  Answers  -  dealing  with 'blister-rust  control. 

Five- winged  Panels.  Early  in  1929  the  posters  on  the  five¬ 
winged  panels  were  revised.  Five  new  posters  were  designed  and  two 
copies  of  each  made  up.  One  copy  was  kept  for  demonstration  work,  the 
other  sent  to  Washington  where  copies  were  made  for  all  panels. 

These  posters  were  received  in  the  fall  of  the  year  and  are  being 
used  in  the  revision  of  panels  in  the  possession  of  state  leaders  and 
collaborators. 

photographs,  8"xlOM,  were  taken  of  the  posters  on  the  five¬ 
winged  panel  and  arranged  in  the  same  way,  i.e. ,  as  a  panel.  It  is 
planned  to  have  these  smaller  panels  printed  in  Washington  and 
distributed  with  demonstration  material  for  schools* 

Blister-Rust  posters.  A  large  poster,  26*'ac38M,  was  made  up 
with  photographs  showing  the  life  cycle  and  spread  of  blister  rust, 
damage  pictures,  control  methods  and  values  at  stake,  printing  of 
borders,  heads  and  legends  will  be  done  in  Washington.  These  posters 
should  be  available  in  the  fall  of  1930  for  state  leaders,  Forest 
Supervisors'  offices  and  educational  institutions, 

B.  Distribution  of  Material  and  Information. 

Blister-Rust  personnel.  An  important  phase  of  educational  work 
is  the  dissemination  of  news  to  blister- rust  workers  in  order  that  they 
may  comprehend  fully  the  importance  of  all  developments  in  the  ramified 

field  of  blister-rust  activities. 


33 


■^:tusb  afro*  Xs*oitf*axri>s  ci  Jpair  aaitfsXIixef  ®r.i  i&z,£&9£Iv8. 

:  -3TSW  T’.’Sy.  J&  v  •  ..iiJ' 

©Jb  ntyfliapt  IsTsqea  -  d$>  „o&  zoitBoJIdw'i  ex/oeasi  i>oaii4 

•  iB-crs  isd-gild  'ixiw 


-  am;.  -ladeila  eai-i-e  Kiri'S!,'  -  .:*man9<SmiT  sd'I”  tooi't  .iaizq&K 
«da  >  .  stit  ni  loTtfcoQ  das  eax/eO  edl 

aJbssTqg  ia&jtT&p  sfonlfi  -.TS  *oK  noxdfipildxf^  axrosnj eXXsoaiw 

■  .tats A  TslailS  ©iii'i-slicfift 

hboO  A.  J  <teir£  TataiXL  eatq-'-tsA,.  -  Y8  .oil  jsilsIlffS  XfloixirfoeT 
.axsoiiiJbxxoO  xisoxTecsk.  rilioli  ddiw  aeoqo'xxrl  to  noa  iisq 

-  .  .  .  ! 

.tausi  "i  at  a  xi:  ©ait-sdid?  oct  .coWgl;  •.  Xus  six^IcrC  TxsdX 

.  XoTcJ-fiao  laxri-Tslaiil^dliw  ^cilsab  -  aiswaxsA  fine  ajttOilaairp 

-®v  :?.•  ©11  xio  aidXaoq  sdl  2S€I  nx  %Xie£  .afsfliw  ds'^niw-sv 
o%;  Jbxr:  £>9a&£aei  esow  sTslaoq  «®rr  ©viu  Jbssivs'i  ©tsw  sXeaBq  jue>o;£ w 
,  .  ici  o’!  ...  s  -  »Jbj  . 

.alsjxstj  lie  ‘lot  sfifioi  9T©w  asxqoo  ©tbc-.w  aol.j.nxrla-e-;  ol  dass  asrilo 
^cxx&d  sts  DX£S  usex  sdt  to  XXst  ©rfl  ax  .bsvxsosT  sts>w  aielaoq  sa9rf‘r 
jbxxs,  aisixs&I  o  to  .noxaasaaoq  add  rs.1  g  [sasq  to  xtoiaivsT  ed)  ax  .osar 

^a'xodXiTodaXIoo 

-3VX1  odd  ao  aToX.::c.  3xi j  to  rxaoir-J.  stqw  ,«QIx-m8  ,ariqsT:§oiQd  i 
.  .  ;  ,  .  .  8 

Jbcas  aoi~iaxri.as'A:  ci  Jb®.;taiiq  a  Xsaaq  /xsXXsxna  -©ssdi  avxd  ol  &8jcuib.  lo¬ 
ss  Xooxloa  to  x  Xsiv^leai  coils %l5aoffi»£)  xfliw  betudistslb 

, 

ttsxrj  Tslaild  to  r-:  XTga  Jhx3  ©tiX  sdi  ^flxwqda  adqjBi^oioriq  44  2w 

......  .... 

st&cxo  •  seorxX  ,uol  .rifia-3  zl  snob  ocf  Iliw  eJ>a®;p3>x  Lxu?  aJ&s©xl  «aT9i)Tocf 
lesTO'X  , aisles X  ©1.£1?*tq1  <5861  lo  list  axil  ai  eXds'Xisva  scf  Jbltroda 
...ax£OjfcSj»j’iur«rxx.  l&uott&ossb*  Jane  asoitto  1  aioa Xvts qxr8 

.goI4.xgxx.stfl I  u;;f.  IsiTsdsk 'lo  coXlxrcf iTJ'a  xd 

:.3.3  If:3.-:i:N;-o;33:i  y>assiq  tz&t  To^zi:  xU-  .  I^rnoax  e  j  3  sitH-t  a  t  c  i£E 

v.®dl  dsrli  TsJbTo  ci  stsItq^  Isxrx-TsXaiXcf  ot  aw  sc  lo  floilBiixasaaa  ib  sri#  ai 
?:-S  XI IflifiT  Sdcf  di  sir:  ;•: qol9V9Jb  life  ?tO  ©OfivlTOqffii  Sfll  vlll/l  JbX!®llOT.qfiBOO  \Sffi 

.89iliviio©  laxjT-TslaxXd'  lo  blsl'i 


The  Western  Blister- Rust  News  Letter  was  initiated  to 
fill  this  need  and  was  continued  throughout  1929.  Articles  were  written 
on  blister  rust  and  associated  forestry  subjects,  the  former  dealing 
with  plans,  aims  and  periodic  results  of  the  various  projects. 

Articles  were  contributed  by  practically  all  of  the. permanent  personnel. 
The  news  letter  averaged  9  pages  in  length  and  was  issued  to  a 
mailing  list  of  60,  most  of  whom  are  concerned  directly  with  blister- 
rust  work. 

Luring-  the  sunnier  months  the  mailing  list  was  expanded  to 
include  all  temporary  employees.  This  summer  news  letter  averaged 
15  pages  in  length.  Impressions  of  the  men  were  given  in  prose  and 
poetry.  Interspersed  with  these  items  were  more  serious  articles 
giving  the  purpose,  plans  and  results  of  the  work. 

Each  blister-rust  camp  was  supplied  with  bulletins,  one  album 
and  one  7-specimen  demonstration  box  which  proved  of  value  in  helping 
the  temporary  men  to  comprehend  the  scope  and  importance  of  the  work. 

U.  S.  forest  Service.  7- specimen  boxes  were  supplied  to  the 
seven  forest  supervisors  and  3-specimen  boxes  to  the  36  ranger  stations 
on  the  Clearwater,  Coeur  d’Alene,  Kaniksu,  pend  Oreille,  Selway  and 
St,  Joe  National  forests.  One  7-specimen  box  was  sent  to  the 
Supervisor,  Nezperce  National  Forest  and  one  to 'the  Director,  Rri&st 
River  Experiment  Station.  Copies  of  blister-rust  bulletins  were 
supplied  with  each  demonstration  box.  This  demonstration  material 
should  prove  useful  in  aiding  the  Forest  Service  personnel  to  under¬ 
stand  and  recognize  blister  rust.  It  has  been  used  also  by  some  forest 
supervisors  In  display  work. 

In  addition,  some  demonstration  work  was  done  with  the  Forest 
Service  personnel.  A  lantern  slide  talk  was  given  at  the  guard 
training  school  of  the.  Pend  Oreille  National  Forest  in  May.  During 
the  summer  S  supervisors 1  offices  and  11  ranger  stations  were  visited 
with  demonstration  material  comprising  a  five-winged  panel,  photographs 
and  large  trunk  cankers. 

Timber  protective  Associations,  The  secretaries  of  the  Clearwater, 
Coeur  d’Alene,  pend  Oreille,  potlatch  and  priest  Lake  Timber  protective 
Associations  were  supplied  with  7-specimen  boxes  and  bulletins.  The 
secretaries  of  the  Potlatch  and  Clearwater  Associations  were  visited  with 
demonstration  material,  the  large  trunk  cankers  being  of  particular 
interest  in  demonstrating  potential  damage  to  white  pine*  The  Chief 
Fire  warden  of  the, potlatch  Association  was  supplied  with  a  7-specimen 
box  and  bulletins.  These  boxes  will  be  sent  to  the  fire  wardens  of  all 
associations  when  an  additional  supply  is  made  up. 
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National  Parks-  Bulletins  and  7-speci men  boxes  were  sent  to 
the  superintendents  of  eight  national  parks  in  the  West.  Five  of 
these  boxes  were  sent  to  state  leaders  for  transmittal  to  the 
superintendents  of  Crater,  General  Grant,  Lassen,  Sequoia  and  Yosemite 
National  Parks.  Three  boxes  with  bulletins  were  sent  from  this  office 
to  the  superintendents  of  Glacier,  Rocky  Mountain  and  Yellowstone 
National  larks.  Rainier  National  Park  had  been  supplied  with  two 
3-specimen  boxes  and  bulletins  in  1928. 

Educational  Institutions.  A  set  of  demonstration  material 
was  prepared  for  the  universities  of  the  west.  This  set  includes  one 
7-specimen  demonstration  box,  6  individual  mounts  of  both  uredinial 
and  telial  material  for  classroom  use,  2  test  tubes  containing  pre¬ 
served  uredinial  and  telial  material,  for  microscopic  examination  and 
one  set  of  photographs  and  bulletins. 

This  material  was  supplied  to  the  School  of  Forestry  and 
Department  of  Plant  Pathology,  University  of  Idaho;  Agricultural  Depart¬ 
ment,  Southern  Branch,  University  of  Idaho;  Departments  of  Forestry 
and  plant  Pathology,  Washington  State  College  and  the  School  of 
Forestry,  University  of  Washington.  This  material  is  useful  in 
supplying  a  cumulative  number  of  students  with  a  fundamental  knowledge 
of  blister  rust.  It  will  be  used  also  at  various  times  in  extention 
work  displays. 

In  addition  to  the  material  noted  above  one  7-speciuen  box 
and  bulletins  were  supplied  the  Department  of  Forestry,  Utah  Agricultural 
College;  6  aecial  specimens,  3  first  stage  cankers  on  pine  and 
bulletins  were  sent  to  Cornell  University  and  sets  of  photographs 
and  bulletins  were  supplied  to  ten  students  requesting  information  on 
blister  rust. 

Superintendents  and  teachers  in  5  public  schools  were 
supplied  with  three  3-specimen  boxes,  12  aecial,  6  uredinial  and  6 
telial  specimens  and  copies  of  all  bulletins. 

General  gutBalLicity.  Articles  were  run  in  newspapers  in 
Spokane,  Washington  and  in  Coeur  d’Alene,"  Elk  River,  Lewiston  and 
Orofino,  Idaho.  Five  cuts  with  legends  and  bulletins  were  sent  to 
the  Chief  of  the  Montana  State  Agricultural  Department  for  publicity 
work. 


Blister- rust  talks,  illustrated  with  lantern  slides  were 
given  before  a  nature  study  club  and  the  Hoo  Hoo  Club  in  Spokane, 
Washington. 
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Blister-rust  demonstrations  were  prepared  for  the  Sportmen's 
and  Tourists’  Fair  at  Spokane,  Washington,  in  May,  the  Bonner  County 
Fair  at  Sandpoint,  Idaho  in  September  and  the  Clearwatbr  County 
Fair  at  Qrofino,  Idaho  in  October.  Demonstration  material  comprised 
actual  specimens  of  white  pine,  Ribes  and  blister  rust,  one  five¬ 
winged  panel,  enlarged  photographs,  large  trunk  cankers  and  colored 
lantern  slides  which  proved  quite  effective  in  attracting  attention 
to  the  display  and  in  telling  the  story  of  blister  rust  and  its 
control. 

RECOMMENDATIONS 

To  further  the  carrying  out  of  plans  formulated  for  educa¬ 
tional  work  in  1930  it  is  recommended  that: 

1.  An  automatic  slide  projector  be  procured.  This  would  greatly 
increase  the  effectiveness  of  county  fair  demonstrations. 

2.  Batteries  be  provided  for  the  projection  machine  now  in  use. 
This  would  facilitate  educational  work  in  blister-rust  camps  and 
Forest  Service  stations  where  no  electricity  is  available. 
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FEDERAL  EXPENDITURES.  WESTERN  OFFICE  OF  BLISTER-RUST  CONTROL. 
January  1.  1929  -  June  30.  1929. 


1 - 

Project 

Expenses 

Total 

Subsi  stence 
Expenses 

Railroad. 
Pullman, 
Stage,  etc. 

Owned 

j  u..  ’ 

1  Operation  Transporta- 
I  Government  tion 

iFord  Trucks  Expenses 

Trucking 
and  Packing 

Equipment 

laneous 

Expenses 

| 

1  Cultivated  black  currant  location 

(and  eradication  in  cooperation  with 
j  states  - 

j 

- 

1 - - - 

$  1.00 

$  1.71 

$  10.60 

kr 

[inspection  of  transported  ho6t 
plants  in  cooperation  with  the  Plant 

587.50 

9.05 

596. 55 

$  9.05 

- 

1.3 

Sanitation  of  Nurseries  - 

2.2 

Developing  methods  of  Ribes  eradi- 

2.22-1  -  Method  studies  of  chemical 

3.373.75 

311.91 

$  17.32 

] - : - 

365.95 

*$2,317.36 

352.67 

1 

2.22-2  -  Experimental  re-eradication 

20.85 

17.66 

193.26 

28.74 

2.22-3  -  Experimental  re-eradication 
Coeur  d'Alene  National  Forest 

558.33 

465.82 

1.024.15 

199.39 

5.00 

35.39 

194.58 

31.46 

’ 2.3  (Developing  and  testing  Ribicides  - 

1  2. 3-1  -  Laboratory  investigations _ 

5.603.15 

1,649.48 

7.252.63 

_ 445.53 

$ _ 128  .14  _ 

_ 90.30 

_ 77j_50 _ 

_ 44._4Q 

_ 93^20. 

570. 63 

_ 199*78 

'  Ei eld  teats 

_ 340._76 

_ 769. [64. 

_ 145..55  _ 

110.67 _ 

_ 479.26 

_ 17*31 

[2.4 

[Studies  in  Ribes  ecology  - 
2.4?  -  Idaho 

3.329. 58 

328. 86 

155  49 

201  46 

_ 31.89, . 

12*60 

4.65 

_ 146^75 

8*35 

'2.44  -  Oregon 

_ §5,00 

““Sd! 

. 52. 22  ' 

30  ."59 

_ *.1° 

.35 

_ 12.45  -  California _ 

3.0  Application  of  chemical  eradication 
of  Ribes  - 
■7.nP  -  THehn 

_ 419t9? 

_ 353^9? 

3.258.37 

_ 773.93 

7t434. 68 

_ 13Qt29.; 

_ 1.363.50 

_ 15.87 

.1.205,57 

241.43 

_ 35. 86  _ 

_ 1,79- 

“IlZXil 

129.79 

_ 98^.58 

_ 32,17 

_ 198*74 

3.1 

Control  Reconnaissance  on  Federal 

3.11  -  Montana _ 

_ 260^00 

3,12  -  Idaho _ 

827.48 

327l5 

- - 

22  £5 

3.15  -California 

1.782.74 

_ 803. 57 

94755 

_ 4j_89 _ 

8,64 

134787 

Ribes  eradication  -  Federal  lands 

3.21  -  Montana 

— Li.51Zi.50. 

_ 512.29 

._1,829,79 

_ 15^5., 

73.99 

_ 22,82 

_ 389*16 

_ ILlIZ 

3.22  -  Idaho _ 

JL_23_-  Washington — 

2,069.11 

95.00 

_ 105,27 

34,45 

— 2,174,38 
_ 129,45 

_ 10,50.. 

_ 34,05-. 

- : - 

_ S,06_ 

740 

_ .  .  - 

3.60 

85.11 

3.24  -  Oregon 

3.25  -  California 

1.091.53 

3,153.88 

732. 35 
1,730.6^ 

1.823.88 
_ 4. 884. S3 

222.03 

887.88 

12.06 

_ 69j_23. 

Z_lli5t68 

_ 63.51 

~ _ 79..54~ 

_ 21_;.31 _ 

12.  96 

85. 55 

HZIUZio 

398.54 

38*40 
.  _  -133 ,.44 

3.3 

Control  demonstrations  on  private 
lands  - 
3.32  -  Idaho 

lt221.66 

7.45 

1.299.11 

[ _ - _ 

7.45 

Cooperative  Ribes  eradication  - 
3.42  -  Priest  Lake  Timber  Protective 
Association 

333.32 

51.64 

384.96 

_ 6,_5§_ 

_ t8§__ 

44.24 

3.42-1  -  Clearwater  Timber  Protec- 

995.66 

_  6. 149. 15 

U882 

_ 402.68 

•  4.199.17 

_ 101,51 

3.42-2  -Potlatch  Timber  Protective 
Association  •• 

_ 1.056.64 

...4^603 u29 

•♦5.659.93 

_ 97.09 

30  45 

•  4.179.49 

_ 132,73 

1 

Spread  of  the  rust  - 
4.11  -  Montana 

_ &.JJI 

24.70 

L 

U§o 

20.99 

2.51 

266.66 

£19^.37 

386.03 

_ 51.00 

38.99 

. 

_ 1. 20 

21.03 

7.15 

4.13  -  Washington 

133,~33 

™  24. 58 

[  157.91 

- 

_ 

j 

"  1.30 

_ 30.92 

2.48 

4.14  -  Oregon 

_ 24^61 

24.61 

_ 

_ 

_ 

_ 20.87 

_ 2.53 

4.16  -  British  Columbia 

133~,~33 

_ 133.33 

-- 

: 

- 

Ut? 

(6. 

Damage  to  Dine 

6.0  -  Snokane  Office 

_ 2^438^5% 

2.721.48 

~I7545._47 

_ 898.30 

—2,984.06 

3.619.78 

_ 1?4._38_ 

360.39 

170.80 

_ 64^33 

31.81 

_ 1.1.64  . 

_ 8.85 

4.65 

_ 47.78 

122.08 

136,46 

106.07 

S'  1 

Maintenance  of  field  office  and 
miscellaneous  expense  - 
|9tl  -  Supervision 

2.299.98 

_ 

-  3^057^70 

3Q3^36 

535. 10 

_  lb. 10 

^Tota; 

9.2  -  Office  maintenance 

9.3  -  Miscellaneous  supplies  and 

services  Dald  on  L/a 

6.479. 96 

1.736,55 

_ 775.43 

8.216.51 

_ 775.43 

g.55- 

33.58 

12.25 

2.46 

45 

_ 57.57 

323.03 

1 .698,97 

9.4  -  Miscellaneous  supplies  paid  in 
Washington  £ 

$45,663.34 

$31,017.38 

it-  9^01 

J76,680,7^ 

..  $6.810. 61 

$2,546.06 

$1 . 406. 82 

-JU?7,9£I 

31.73 

IWtl.414.46 

70.28 

114.291.78 

13, 724.861 

•Includes  cost  of  Atlacide  for  entire  field  season  of  1929. 

••See  also  separate  summary  of  expenditures  from  association  funds  for  these  cooperative  projects. 

#  Stationery  and  other  office  supplies  in  the  amount  of  $43.63  furnished  this  office  from  Washington.  D.  C. .  the  cost  of  which  is 
allocated  to  the  "General  Control  Program"  and  is  not  included  in  the  total  for  this  project. 

Annual  Report  1929  #f  Includes  operation  of  G.M.C.  truck  for  projects  2.22-2,  2.22-3,  3.42-1,  3.42-2. 

K.  L.  Mcfold  Outstanding  freight  and  express  items  for  various  projects,  estimated  at  $150.00,  not  included. 
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FEDERAL  EXPENDITURES.  WESTERN  OFFICE  OF  BLISTER -RUST  CONTROL. 
July  1.  1929  -  December  31,  1939. 


i 

1 


I 


l! 

1; 


Cooperative  Expenditures. 


The  following  table  summarizes  the  expenditure  of  cooperative 
funds  on  Ribes  eradication  by  the  potlatch  and  Clearwater  Timber  pro¬ 
tective  Associations. 

The  association  funds  were  deposited  as  a  special  account  in 
the  IJ»  8.  Treasury  and  disbursed  by  the  estern  Office  of  Blister-Sust 

Control. 


TABLE  NO.  3. 

SIMMARY  OF  BLISTER- RUST  CONTROL  COOPERATIVE  RIBES  ERADICATION  EXP MIXTURES 

By  the 

CL  MR  #  AT  ER  AHD  POTLATCH  TIMBER  PROTECTIVE  ASSOCIATIONS 

June  10,  1929  -  October  30,  1929. 


I  • 

i  Cooperating  Agency 

;  Sal  ary 

! - 

|  Expense  , 

r~ 

|  Total 

Subsist- 
l  eace 
j Supplies 

| Biscei- 

Jlsneous  | 
j Supplies} 
and  Ser- ! 
1  vices  i 

June  10-30,  1929. 

Clearwater  Timber  pro¬ 
tective  Association  j$  895.77' 

$  744.42, 

!$  1,640.26, 

($  641.741 

|  .  u  j 

[$  102.75; 

Potlatch  Timber  pro  tec-  j 

tive  Association  '  920.13 

i  615.65 

!  1,545. 78 i 

i  547,42 

! 

i  68.16 

Total  June  10-30  .  1$  1,825.90 

i $1,360. 14, 

j  $  3 , 186. 04 1 

$1,189,23 

|$  170,91 j 

July  1  -  October  20,  1929. 

J  Clearwater  Timber  i  ro- 

j tective  Association 

$  6,076.8?! 

! $1,554. 56 j 

$  7,631.4.3| 

$1,358.46 

1$  196.10 1 

Potlatch  Timber  pro  tec-  i 

tive  Association  j  6,261.56 

1,948. 63 j 

8,210.19 | 

1,914.42! 

34.211 

Total  July  1-October  30  j $12, 338.43 

$3, 503. 19 1 

$15,841,621 

$3,272.88! 

$  230*  31 1 

GRAND  TOTAL  |  $14,164.33 

$4,863. 35  i 

$19,027.66 

1 

$4,462.11 | 

j  401 . 22 | 

Allotment  Expended  Bal  anee 


Clearwater  Timber  protective  ' ssocis- 

tion... - »: . $10,000*00  $9,271.69  $728*31 

Potlatch  Timber  protective  Association  10,000.00  9,755.97  244.03 

Total.... . $20,000.00  $19,027.66  $972.34 

For  Federal  expenditures  on  these  projects  see  projects  3.42-1 
and  3.42-2  on  statements  of  Western  Federal  Blister-Rust  Control  expenditures, 
January  1,  1929  -  June  30,  1929,  and  July  1,  1929  -  December  31,  1929. 
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I »  Delaying  Spread,  of  the  Rust. 


A«  Cultivated  Black  Currant  Eradication. 


California  -  160  bushes  eradicated  from  22  plantings  in  4 
counties;  6  bushes  from  3  plantings  in  reworking  one  county.  Work  com¬ 
pleted  in  52  3/4  of  the  58  counties, 

II.  Development  of  Local  Control  practice, 

A.  Field  Study  of  Methods  of  Chemical  Eradication. 


Morro  Creek.  California  -  Experimental  work  carried  on  during 
January  an dlfebraaxy,  1929  for  further  development  of  methods  and  equip¬ 
ment  used  in  both  knapsack  and  power  spraying.  Results  were  of  direct 
value  in  providing  efficient  equipment,  in  training  permanent  personnel 
and  in  deciding  to  use  knapsack  spraying  on  major  application  projects 
with  further  experimental  work  with  power  spraying. 

3,  Re- eradication. 


1.  Idaho- 

a.  Hand  -  On  the  Coeur  drAlene  national  forest  4,699.8 
acres  were  re-aradlcited  at  a  cost  of  $.59  on  area  worked  in  1926  at  a 
cost  of  $2,41  uer  acre  43.9  Ribes  (92$  seedlings)  and  46  feet  of  live 
stem  per  acre  were  oulled  in  1929;  186.3  bushes  and  2,794  feet  of  live 
stem  per  acre  in  1926,  Mount  of  live  stem  left  was  so  small  that 
re-eradication  could  be  delayed  four  or  five  years  after  first  eradica¬ 
tion. 


b.  Chemical.  On  the  East  fork  of  potlatch  Creek  336,5 
acres  were  worked,  ~2T973"Icres  of  which  was  a  re- eradication  of  the  area 
sprayed  in  1928,  It  was  found  that  seedlings  come  in  tne  first  year 
after  eradication  in  great  numbers;  58  per  cent  of  Eibes  found  were 
seedlings,  27  per  cent  surviving  bushes  and  15  per  cent  sprouts.  A  20 
per  cent  solution  of  sodium  chlorate  proved  to  be  the  most  efiecfcive 
spray  used  in  1928* 


2.  Washington  -  Wind  River  Hursery  -  /York  was  confined  to  stream 

type  where  Ribes  were  heavily  concentrated  in  1928.  345  Ribes  snd  6,058 

feet  of  live  stem  were  removed  from  an  area  which  yielded  5,747  bushes  and 
40,778  feet  of  live  stem  in  1928. 

3,  California  -  Three  15-acre  Forest  Service  plots  studied  to 
check  Eibes  regeneration  S  years  after  original  eradication  and  to  study 
effect  of  different  methods  of  logging  on  Bites  establishment.  30  Eibes 
per  acre  eradicated  in  1926;  in  1929,  7.98  bushes  (3.54  missed  bushes, 
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3.49  sprouts  and  .85  seedlings)  per  acre  and  33.24  feet  of  live  stem  per 
acre  were  eradicated. 

Q.  Development  and  Testing  of  Ribicides. 

1.  Chemical  Investigation. 

a.  Results  of  Tests  of  Ribicides  in  1928. 

Idaho  -  Alkaline  crdorate  sprays  showed  "best  results 
on  R.  inerme.  Sprays  most  effective  on  R.  inerme  also  most  effective  on 
R.  Facustre.  R.  viscosissimum  susceptible  to  a  15  per  cent  chlorate 
solution  at  pK  of  6.8. 

Oregon  -  Chlorate  sprays  of  less  than  15  per  cent 

relatively  ineffective  on  R.  bract eo sum.  A  complete  hill  obtained  on 
R.  lacustre. 

California  -  R.  roezli  resistant  to  a  large  range  of 
spray  formulae.  R.  nevadense  susceptible  to  a  mixture  of  sodium  chlorate 
and  furfural.  Sodium  chlorate  alone  is  more  effective  on  both  R.  roezli 
and  R.  nevadense  than  mixtures  of  sodium  chlorate  with  calcium  chloride 
or  with  ammonium  chloride  in  acid  and  alkaline  solutions. 

■p,  Tests  of  Ribicides,  1929.  Field  tests  were  carried  on 
with  variations  of  chlorate  solutions  and  complex  salts  of  heavy  metals, 
specific  formulae  resulting  from  enlarged  program  of  investigative  work 
in  the  laboratory.  In  Idaho,  40  spray  solutions  were  tested  on  R.  inerme 
and  R.  lacustre;  in  Oregon,  26  different  solutions  were  sprayed  on 
R*  bractoo sum,  R.  sanguineum  and  R.  tri ste  and  in  California,  2?  formulae 
were  tested  on  E,  roezli ,  R.  nevadense  and  R.  cereum.  While  definite 
data  on  the  effect  of  these  sprays  cannot  be  procured  until  1930,  late 
season  observations  indicate  that  complex  X  is  more  effective  than 
complex  Y  on  Ribes  in  all  three  states. 

c.  Laboratory  Investigation^ .  ,4  comprehensive  investigative 

program  has  been  continued  at  Berkeley,  California  to  solve  pertinent 
problems  of  a  chemical,  physiological  and  morphological  nature* 

2,  Experimental  Application  of  Ribicides. 

41  solutions  were  sprayed  on  141  plots  at  Clarkia,  Idaho 
to  test  the  effectiveness  of  various  sprays,  to  test  the  relationship 
between  time  of  application  during  day  and  effectiveness  of  sprays  and 
to  determine  seasonal  effect  on  toxicity  of  chemicals,  definite  results  to 

be  determined  in  1930, 

R.  Studies  in  Ribes  Ecology, 

1.  Inland  Empire  -  Additional  findings  of  this  project  are; 
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On  burned  plots  Ribes  gemination  is  almost  complete  the 
first  year;  on  unturned  plots  there  is  heavy  gemination  the  second  year 
as  well.  There  is  some  germination  during  each  growing  season.  50  to 
60  per  cent  of  Ribes  die  out  in  3  initial  seasons  of  growth  with  2/3 
of  casualties  during  first  growing  season, 

Ribes  begin  fruiting  at  more  advanced  age  than  previous 
data  indicated;  a  bush  fruiting  in  its  third  year  and  a  stand  fruiting 
generally  in  its  fifth  year  are  exceptions! * 

Removal  of  timber  canopy  is  the  only  one  of  the  three 
changes  in  controlled  studies  which  causes  a  permanent  establishment  of 

Ribes. 


In  a  mature  white-pine  stand,  removal  of  canopy  caused 
an  increase  in  soil  temperature  of  10  degrees  C«  on  east  slope, 

14  degrees  G*  on  west  slope;  removal  of  top  duff  -  further  increase  of 
30  degrees  0.  on  east,  20  degrees  G.  on  west  slope;  removal  of  basal 
duff  -  further  increase  of  5  degrees  G.  on  east,  10  degrees  C*  on 
west  slope;  light  burn  on  undisturbed  duff  after  removal  of  canopy  - 
increase  of  55  degrees  0,  on  east,  40  degrees  G,  on  west  slope* 

Maximum  temperatures  from  25  degrees  C*  to  55  degrees  G*  reached  follow¬ 
ing  clear-cut  logging,  16  degrees  G*  to  45  degrees  C.  on  partial-cutting 
areas.  Sustained  tenperatures  exceeding  25  degrees  G.  are  unusual  in 
partial- cut  ting  areas  except  in  most  Open  parts, 

2.  California.  A  number  of  plot  studies  were  initiated  which 
require  further  checking  before  definite  conclusions  can  be  drawn. 
Findings  in  1929  are:  (1)  brush-pile  burns  do  net  have  any  marked  effect 
on  a  Ribes  stand;  (2)  after  logging  there  is  a  period  of  1  or  2  years 
before  heavy  germination  takes  place,  -hen  maximum.  germination  continues 
for  2  to  3  years  after  which  there  is  a  rapid  decline;  (3)  data  on  hand 
at  present  indicate  that  there  is  no  large  storage  of  seed  in  the  soil 
over  a  long  period;  (4)  soil  disturbance  is  a  factor  in  Ribes  germination 
only  when  other  conditions  are  favorable, 

3.  Oregon.  (1)  R,  klamathense  requires  a  moist  habitat  for 
seedlings  to  become  established;  (2)  ecesis  of  some  species,  R*  cruentum 
311(1  3.’  lohM-jL  seems  to  have  taken  place  dixring  certain  favorable  seasons 
rather  than  each  year. 

JII.  Application  of  Local  Control. 

A*  Control  Reconnaissance. 


California.  -  The  preliminary  survey  of  the  sugar-pine  forests 
was  initiated  on  the  Lassen  National  Surest  where  reconnaissance  was  done 
on  117,92?  acres  at  a  cost  of  $.0289  per  acre. 
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Bf  Bibes  Eradication  on  Federal  Lands. 


Power  Spraying  -  Clearwater  National  Forest.  Development  of 
power  spraying  indicates  that  this  type  of  work  may  be  carried  on  effi¬ 
ciently  and  economically  on  areas  with  heavy  concentrations  of  Bibes. 

742  acres  of  stream  type  were  worked  at  a  cost  of  $12.85  per  acre. 

11,150  acres  of  white-pine  type  were  protected  at  an  average  cost  of  $.89 
per  acre  for  protection. 

C*  Bibes  Eradication  -  Savenac  Nursery. 

At  a  cost  of  $13*675  per  acre  work  was  completed  on  244.4  acres 
of  stream  type  including  40  acres  on  St.  Begis  liver  which  were  cleared  by 

fire. 

D.  Bibes  Eradication  in  California- 

On  the  Plumas  national  Forest  472,406  Bibes,  129*1  per  acre, 
were  eradicated  from  3,660.6  acres  at  a  cost  of  $3.49  per  acre. 

E.  Bibes  Eradication  in  Oregon. 

1*  Still  Creek  -  6,903  Bibes  pulled  from  454,4  acres;  1,674  bushes 
eradicated  with  cnemicals  from  5.6  acres.  A  total  of  460  acres  worked  for 
protection  of  Forest  Service  planting, 

2*  peavy  Arboretum  -  protected  by  eradication  of  1,661  Bibes 

from  396  acres, 

F.  Cooperative  Bibes  Eradication. 

1.  Clearwater  Timber  protective  Association  -  Bibes  eradicated 
from  1,835,6  acres  of  stream  type  at  cost  of  $12,22  per  acre.  A  high  degree 
of  protection  provided  to  21,500  acres  of  white  pine  at  an  average  cost  of 
$1.04  per  acre. 

2.  Potlatch  Timber  protective  Association  -  Stream  type  Bibes 
eradicated  from  3,099*4  acres  at  a  cost  of  $6765’  per  acre  affording  protec¬ 
tion  to  57,010  acres  of  white  pine  at  an  average  cost  of  $0*36  per  acre 
for  the  high  degree  of  protection  provided  by  stream-type  eradication* 

0.  Administrative  Inspection, 

Efficiency  of  work  on  Clearwater  Timber  protective  Association 
lands  was  found  to  average  98.3  per  cent;  on  the  Potlatch  Timber  protective 
Association  lands  99.2  per  cent  based  on  live  stem  killed.  At  Savenac 
Nursery  3,744  feet  of  live  stem  per  acre  were  left  after  1928  eradication; 
888  feet  of  live  stem  per  acre  after  eradication  in  1928  and  1929.  On  an 
area  on  the  Kaniksu  National  Forest  eradicated  in  1926,  re-eradicated  in 
1928,  checkers  found  that  in  stream  type  1,671  feet  of  live  stem  per  acre 
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werO  left  after  first  eradication  and  208  feet  per  acre  after  second 
eradication;  in  -upland  types  20  feet  of  live  stem  per  acre  were  left  after 
first  eradication  and  nothing  left  after  re-eradication. 

IV,  Field  Studies  and  Collection  of  Field  Data. 

A.  Spread  of  the  Bust. 

1.  ffew  pine  Infections  -  Idaho  -  Clearwater  County,  3  centers  -  one 
at  junction  of  Elk  and  Deep  Creeks  and  one  at  junction  of  Three  Bear  and 
Long  Meadow  Creeks,  doth  in  the  vicinity  of  Elk  River  and  one  on  North  Fork 
of  Reed’s  Creek  near  Headquarters;  Shoshone  County,  on  Middle  Fork  of  St. 
Maries  River  near  Clarkia.  Oregon  -  Hood  River  County  on  Eagle-  Creek  and  on 
Herman  Creek;  Wasco  County  on  Beaver  Creek  and  Cl  ckamas  County  on  Salmon 
River, 


2.  New  Ribes  Infections  -  Montana  -  Mineral  County,  9  miles  north¬ 
east  of  Haugan.  Oregon  -  Jefferson  County  on  Metolius  River,  Marion  County 
on  Devils  Creek  near  Breitenbush  and  Curry  County  near  Port  Qrford. 

B.  Effectiveness  of  Control  -  plot  Studies, 

Newman  Lake,  Idaho  -  Rate  of  increase  in  number  of  cankers  of 
1927  wave  over  1923  wave  of  infection  was  in  ratio  of  1.2  to  1;  infection 
chargeable  to  3,155  feet  of  live  stem  of  R»  inerme  and  2,118  feet  of  live 
stem  of  R,  lacustre  per  acre,  R»  inerme  eradicated  in  1929  to  study  effect 
of  R.  lacustre  in  intensification  of  disease. 

Long  Meadow  Creek,  Idaho  -  27  feet  of  live  stem  of  R» 
viscosissimum  and  1,861  feet  of  live  stem  of  E.  lacustre  per  acre  have 
resulted  in  infection  of  5  per  cent  of  pines  since  1923. 

Rhododendron,  Oregon  -  13>5  per  cent  of  pines  infected  since 
disease  became  established  in  1923,  as  result  of  association  with  1,071 
feet  of  Ribes  live  stem  per  acre  (R*  bracteosum  -  419  feet,  R*  sanguineum  - 
125  feet  and  R.  lacustre  -  527  feet}". 

C,  p re- eradi cation. 

1.  Idaho  -  A  pre-eradication  survey  was  made  on  the  stream  type  of 
127,000  acres  of  white-pine  type  on  Federal  and  private  lands  as  follows: 
Clearwater  National  Forest,  35,000  acres;  Clearwater  Timber  Protective  Asso¬ 
ciation  32,000  acres  and  potlatch  Timber  Protective  Association  60,000  acres, 

2,  California  -  In  preparation  for  the  1930  field  season  pre-eradi¬ 
cation  work  was  done  on  3,200  acres  in  the  Rush  Creek  area  of  the  Plumas 
National  Forest. 

V.  Educational  -orK. 

Through  the  media  of  talks  and  papers,  demonstration  material  and 
specimen  mounts  information  on  the  work  of  all  projects  has  been  disseminated 
to  administrators  of  forest  land,  educational  institutions  and  the  general 
public  in  order  to  build  up  general  interest  in  and  support  of  the  control 
program. 


347 


.bnoooa  is  tlx  slog  isq  #sei  80S  ins  noi*soiisi9  #ai  il  i9#la  «©I  ©law 
■•■'#■?  9v  fl  1©  #9®1  OS  a©q%#  Jbnslqu  at  iaoli&o iisi® 
*noi#.soiisi9-^i  ie#±£.  #1*1  ^iriJ.on  Lns  aoWsaiisw  Jain 

-•a#  i’Xsi  ‘  lo  ffoi.'Q  e  I  top  hrs.  aOitcj  i  '■'  I  Is  11  .  -J I 

-Jang  erf#  lo  baeigT  .4 

:  -  ■{';'. ir.s o  5  ,VJ.‘.JXroO  i*tewi a®  IS  -  oriril  -  anoljoel.il  snil  wag  .1 

©  :•••■»£  ssidT  lo  nonoxxtr^  #>:  ©no  ins  aafesiO  :q®«®  &r*tfl£.r$a  rfOM:a«n& 

..■0  , 

-  0  (  ’:  1  _ 

0  -I--;  -^910  .&%;S  no  ytfnffcC  layiS  iooH  -  aoasiQ  \sMisXO  isen  i&vi£  as  tru'd 
■  ■■■  ■  ’  iassoC  c  .,  ■ ..  si  lay  fOO  ;  ■  :- 

*19  vis 


,  ,  -  -Si 

;;Jinr oO  noiix;.*.  ti9Vi.  sxj IloJsM  no  ^IrariO ' neaisill© ^  '-■  jj-ojjSiQ..  ’  .ndramsK  to  tsr-o 
.31  oil 0  no-;  1.;  >a  .\#enoO  vixiO  sns  xlaxstaeJisig  is an  ,4©siO  5 lived  no 

.^v .final  «i  oil  -  loss  sol  to  sianaYiioong  .g 

•  src  ■■...' 

I  fl  s>4  S>|  ‘  0  p  ':;  ?-i  nr  a/cw  npiloalni  lo  9m  Ssei  isvo  svsw  VS®! 

s»  ■  [ 

roello  'ifisrSa  ot  0S'I  ni  Lst.?i-  ifr&re'  smsal '  *eio.s  is:  si  Janos  I  .&  lo  a&ta 

.93BsaiF'lo  noniailiaae #ni  IiJM^dnO&i  .a  lo 

-.52  lo  xusla  evil  16  #»ol  ?£  -  orfsil  ,49310  wo.bsofc  a^oj 

.; .  • , ■  '■ ,  • 

SOI  :  •-  .  itgso  1  i  ■  Ic  ton  : 

©ones  t&iostai  stsni  ,  lo  tf  0.9.0  19 q  6 -SI  -  no^aiO  , noiigsi ofo  prig 
noia,?  ipoaen  lo  j  ucrssi  -  as  fSS8X  as.  ■ 

.  -  - 

»~{#esl  VS  I  -  aiJairOfll  oH:  ins"  #®®1  3SI 
.Jtqito  ifc-:  19-91  -,.  G3 

>  aqv#  toe  91  #5  o?...;  no  skm  aew  ysvixrs  noil-  .'LG:  is -31;  4  -  erfc-f.-T  .1 
tawoXiol  3b  ai  "I  alsviiq  one  XsisJbsl  no- ©q^i  aniq-alidv  xo  ieios  000:tVSX 
):?.;■  s'vt-t oodoi'l  iscliaiT^ia^T^e X0!‘  ; asiOs  000,35  ,i®oio£  Ir,noxJ.£i  ■  isJBwi.eeiO 

:  IS  ,  ■  ■  ■ 

.» 

anasri/;  s-i?  lo  is?  .IssiO  .nianS  9?W  gx  seiOi.'  ICG ,5  no  snoL  s.sw  allow  noilno 

.  i  3  si  o' t;  ■  Xsn  0  i inK 

.■Arcv  'l&acitHoubil 

,  :  '  Old 

6  ::  '.  .'■ 

tinsi  jfasiol  ■  :' 

XoiJnoo  9x1#  lo  j’ic qqsja  in s  ni  #aei9#ni  Xsisn©s  qtf  iXincf  0#  isiio  at  oxldxrq 

*aifiiSOiq 


JPjERfs 

mmm 

KrjBRdGP^ 

mmm 

mm 

. mjlgWSmmm 

